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Volumes of Performance from Voi-Shan 


Voi-Shan is noted for its ability to 
manufacture high-performance bolts, 
nuts and other precision fastening 
devices for the aircraft/missile indus- 


Titanium bolt manufacturing and has 
worked with such exotic materials as 
Beryllium. Zirconium, and Colum- 
bium. Other exotic materials such as 
Tantalum and Tungsten are constant- 
ly being experimented with for their 
potential use as high-performance 
fasteners. 


The table shown, is representative of 
Voi-Shan’s range of experience in the 
manufacture of high-strength and 
high-temperature bolts. Write for de- 
scriptive literature on these and other 
Voi-Shan quality products. 


Mo +1/2% Ti 
Alloy Steel 
A-286 Corrosion 


T "*ffyp| t c*l) K ' hl 

116.000 psi 

160.000 psi 

160.000 psi 

165.000 psi 

170.000 psi 


Alloy Steel 
Rene 41 

Waspaloy 
Udimet 500 


180,000 psi 
180,000 psi 
180,000 psi 

180.000 psi 

195.000 psi 


A-286 Corrosion 

Resistant Steel 200,000 psi 


PH 15-7 Mo 
Hy-Tuf 
Various 
5% Chrome 
Die Steels 


220,000 psi 
220,000 psi 
i 220,000 psi 

•I 260,000 psi 

I 280,000 psi 


—425 to 2500° F 
-100 to 550" F 


-425 to 1400 


-100 to 550 
-425 to 1600 
-425 to 1000 
-425 to 1400 


-425 to 1200° F 


-300 to 1000" F 
-100 to 550" F 
-100 to 900" F 
-100 to 900" F 
-100 to 900* F 


100" Flat Head, Internal 
or External Hex or External 
12 point Wrenching 


Threads: MIL-S-7742 

(Class 3A) 


100" Flat Head, Internal 
or External Hex or External 
12 point Wrenching 

Threads : MIL-S-7742 
MIL-S-8879 
(Class 3A) 


Internal or External Hex or 
External 12 point Wrenching 
Threads: MIL-S-8879 
(Class 3 A) 


33 HIGUERA STREET. CULVER Cl 


, CALIFORNIA 


VOI-SHAN MANUFACTURING COMPANY 



This may well be America’s space station of the future. 
It's an expandable structui’e, made of fabric— a concept 
pioneered by Goodyear Aircraft Corp. (GAC). It prom- 
ises to solve aerodynamic, weight, volume, and erection 
problems looming in the path of advanced space projects. 
Today, it permits the gathering of actual operating ex- 
perience before “giant" boosters become available. 
Reason : It fits in a small package atop a rocket's nose . . . 
is lighter than proposed metal stations. And, it can be 
automatically erected in space, has overload recovery 
capabilities that let it shrug off sudden stresses. 
Tomorrow, large stations, 100 feet and more in diam- 
eter, will simulate earth living conditions (including 


gravity ), while retaining a zero “G” hub for experimen- 
tation and rendezvous docking. 

Right now space station models at GAC are being out- 
fitted for human factors studies. NASA is using a GAC- 
fabricated station for the same purpose. These stations 
are typical of our capabilities in land, sea, air or space 
defense systems. 

If now is when we can be of service to you in advanced 
systems and technology— aerospace support equipment- 
electronic subsystems— lightweight structures— or mis- 
sile requirements, write: 

Goodyear Aircraft Corporation, Dept. 914AR, Akron 15, 
Ohio, or Litchfield Park, Arizona. 


GOOD/^EAR 


GOODYEAR AIRCRAFT CORPORATION 






Forging 
a metal 
spectrum for 
any flight 
environment 


Whether design criteria be Mach 2 or escape 
velocity — the part a wing spar or rocket mo- 
tor nozzle — most of the significant advances 
in forging conventional, exotic and refrac- 
tory materials come from Wyman-Gordon. 
Here, technical breakthroughs in size, com- 
plexity and strength-to-weight ratios of forged 
airframe hardware and propulsion components 
have materially raised performance ceilings 
for every type of vehicle — global bomber to 
deep space probe capsule. Always impatient 
with state-of-the-art concepts, Wyman-Gordon 
engineers and metallurgists constantly explore 
ways to bring hitherto "unforgeable” metals 
and alloys into operational use — broadening 
the spectrum of ultimate-performance ma- 
terials available for advanced vehicle designs. 
Consultation on your project requirements 
can help achieve better correlation of materials 
to service environment. 


CURRENTLY FORGING THESE AERO-SPACE MATERIALS 


Aluminum 

Titanium 

Magnesium 

Columbium 

Hafnium 

Inco 718 

Astroloy 

Stainless steels 

Nickel-base alloys 

High-strength die 

steels 


Beryllium 
Molybdenum 
Tantalum 
Zirconium 
Tungsten 
Rend 41 
Waspaloy 
Vacuum-melt alloys 
Iron-base, high- 
temperature alloys 
20-27 Nickel steels 


w 

a 



AEROSPACE CALENDAR 


June 1 1-13— Sixth National Conference. 
National Aviation Education Council, 
Seattle. Wash. 

June 15-15— Annual Meeting, lleat Transfer 
and Fluid Mechanics Institute, University 
of Washington, Seattle, Wash. 

June 13-16-Annual Meeting, National So- 
cietv of Professional Engineers, French 
Lick Sheraton Hotel, French Lick, Ind. 

June 17-22-Summer General Meeting. 
American Institute of Electrical Engi- 
neers. Denver Hilton Hotel, Denver, Colo. 

June 18-19-Vacuum Metallurgy Confer- 
ence, American Vacuum Society, New 
York University, New York, N. Y. 

June 18-Aug. 10— Advanced Subject Matter 
Institute on Nuclear Rocket Propulsion. 
University of Florida. Gainesville. Fla. 
Sponsor: National Science Foundation. 

June 19-21— 39th Meeting. Aviation Dis- 
tributors and Manufacturers Assn., Am- 
bassador Hotel, Los Angeles. 

June 19-22— Summer Meeting. Institute of 
the Aerospace Sciences, Ambassador Ho- 
tel. Los Angeles, Calif. 

June 20-22-Annual Convention. Airline 
Ground Transportation Assn., Barclay- 
Hotel, New York, N.Y. 

June 24-29— Annual Meeting, American So- 
ciety for Testing and Materials, Statler 
Hilton Hotel. New York, N. Y. 

June 25-27-Sixth National Convention on 
Military Electronics, Institute of Radio 
Engineers, Shoreham Hotel. Washington. 

June 25-30— Symposium on Electromagnetic 
Theory & Antennas, Copenhagen, Den- 
(Continued on page 7) 




Press 

here 


...and the new 


AG AS WITCH* 


provides high-accuracy delayed 
switching from .03 to 180 seconds 


No coils, transistors or current — 
no motors, gears or clutches to wear 


Here's the most accurate and reliable time/delay/ssvitch ever designed for manual 
operation! The new miniature AGASWITCH is activated at a touch of the button 
. . . delay is controlled by the patented AGASTAT® pneumatic timing head. Once 
started, the cycle continues to completion with high-accuracy repeatability, regard- 
less of electrical or environmental variations. 

AGASWITCH is supplied with fixed delays or any of five adjustable ranges cover- 

the switch transfers when the button is pressed, timing starts when button is released, 
and the switch returns to its initial position at the end of the delay period. 

An exclusive "positive cycle" action can also be supplied, in which the switch 
transfers and timing starts simultaneously when the button is pressed, and no inter- 
ruption of the timing cycle is possible until the switch returns to its initial position. 

Hermetically sealed (MIL Spec) as well as unsealed models are immediately avail- 
able from AGASTAT-leader in time delay instrumentation for over SO years. Write 
Dept. \ 1 -1 6. for specifications or engineering assistance on your specific requirements. 


AGASTAT 


TIMING INSTRUMENTS 


ELASTIC STOP NUT CORPORATION OF AMERICA 
ELIZABETH DIVISION ■ ELIZABETH 3, N. J. 
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Another milestone in Constant Speed Drive design 


It has been 16 years since Sund strand Constant 
Speed Drives opened the way to 400-cycle a-c electri- 
cal systems for aircraft, with the first drive installa- 
tion on the B-36 bomber. Since that time, over 35,000 
Constant Speed Drive units have been delivered for 
use on hundreds of first line military and commercial 
aircraft . . . bombers, fighters, reconnaissance aircraft, 
tankers, ASW planes, interceptors, and commercial 
jetliners. As the leading supplier of Constant Speed 
Drives for the aircraft industry, Sundstrand Aviation 
jnaintained this leadership through continuous 
state-of-the-art advancement. 

During this period of changing requirements and 
accelerated development, there have been many 
Sundstrand firsts . . . first automatic paralleling 
system, first precise system frequency control, first 
magnetic trim head for governors, first Constant 
Speed Drive for commercial aircraft, first 60 KVA 
drive, and first 120 KVA drive. 

Now Sundstrand can point to another milestone 
in the progressive improvement in Constant Speed 
Drive design . . . the 2500 series drive. This is the first 
Constant Speed Drive to enter service with an initial 
service time between overhaul guaranteed at 2500 
hours. The 2500 series drive is a completely new 
concept in hydromechanical mechanisms that in- 


corporates simple, proven commercial components. 
The key innovation in this new drive design is geared 
differential that divides the power between the hy- 
draulic units and the mechanical power train, per- 
mitting significant reduction in the size of the 
hydraulic units. The hydraulic components are hydro- 
statically balanced, and this design makes possible 
the use of high-capacity, standard bearings, providing 
a major increase in life and reliability. In addition, the 
utilization of smaller components makes possible 
higher efficiency, as well as a smaller, lighter weight 
package. 

Once again, Sundstrand Aviation is first in new 
design innovation in Constant Speed Drives'. This 
could very well be as important a development in 
Constant Speed Drives as that first B-36 drive that 
brought a-c power to aircraft. 

The new 2500 series drives not only provide great 
improvement in drive, life, improved performance, and 
increased reliability, but offer easier servicing and 
more economical drive overhaul as well. The first of 
this new series of geared differential drives will soon 
be flying aboard the Boeing 727. Others have been 
accepted for military application. If you have a require- 
ment for Constant Speed Drives, you sh'ould investi- 
gate this new drive design . . . the 2500 series drive. 


SUNDSTRAND AVIATION 

DIVISION OF SUNDSTRAND CORPORATION, ROCKFORD, ILL. 

. . . leader in secondary power systems 




AEROSPACE CALENDAR 

('Continued from page 5) 

mark. Sponsors: Technical University of 
Denmark: International Scientific Radio 
Union. 

- me 26-28— Aviation Conference. American 
Society of Mechanical Engineers. Univer- 
sity of Maryland. College Park. Md. 
me" 26-28— -Osrd National Meeting. Amer- 
ican Meteorological Society. University 
of Alaska. Fairbanks, Alaska, 
me 26-29— Third Intel at al S np 
on Rarefied Cas Dynamics, University of 
Paris. Paris. France. Sponsors: AFOSR; 
ONR; NASA. (Open meeting.) 
ine 27-28— Ninth Annual Symposium on 
Computers and Data Processing by the 
University of Denver’s Denser Research 
Institute." Elkhorn Lodge. Estes Park, 
une 27-29— Joint Automatic Control Con- 
ference. Institute of Radio Engineers. 
New York University. Nesv York, N. Y. 
one 28-29— Fourth National Symposium on 
Radio Frequency Interference. Institute 
of Radio Engineers. Town House. San 
Francisco. Calif. 

ily 7-1 1-1 6th Annual All-Woman Trans- 
continental Air Race from Oakland. Calif., 
to Wilmington. Del. 

ily 12-13— 12th General .Assembly. NATO 
Advisory Group for Aeronautical Research 

ily 17-19— Lunar Missions Meeting. Ameri- 
can Rocket Society, Pick Carter and Staf- 
fer Hilton Hotels! Cleveland. Ohio, 
ily 24-Aug. 2-National Soaring Champion- 

National Soaring Championships. P.O. 
Box 997, Victorville. Calif. 

Aug. 1-5— Experimental Aircraft .Assn. Flv- 
In. Rockford Airport. Rockford. III. 

Aug. 8-10-1962 Standards Laboratory Con- 
ference. National Bureau of Standards’ 


Aug. 1 5-17 — Third International Electronic 
Circuit Packaging Symposium. University 

Aug. 19-25— Annual Meeting and Confer- 
ence, Airport Operators Council. Princess 
Kaiulani Hotel. Honolulu. Hawaii. 

Aug. 21-24— Western Electronics Show and 
Conference, Institute of Radio Engineers. 
Los Angeles, Calif. 

Aug. 21-Sept. 17— 14th Session. Interna- 
( Continued on page 9) 
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PASSES 


NEW: A LONGER LASTING COMPUTER TAPE! 


SOUNDCRAFT 

Longer life, flawless performance! Thes 
advanced computer tape available tod; 
across recording heads with absolutely 
for a heavy duty magnetic recording t< 
Mylar*base, producing superior adhesii 

the requirements of all existing compul 

proved square GH characteristic maki 
non-repetitive errors. Foi 


LWD HEAVY DUTY/HIGH DENSITY 

the advantages of Soundcraft LWD heavy duty/high density tape— the most 
specific tests, Soundcraft new LWD achieved more than 20,000 passes 
n of breakdown. Heretofore, 15,000 passes had been considered maximum 
oundcraft combines a unique binder system with SOUNDCRAFT 

I cohesion. Result: a heavy duty tape with blemish- JjjjjNOCRjjFj 

iristics and a pulse packing capability that exceeds w a£h||DCRAFT 
puter systems. Furthermore, Soundcraft LWD more closely "Sf^NDCRAF. 

ve than any competitive computer tape. Its im- ^SlDCRAFT 

akes the computer system less susceptible to SOUNDCRAFT 

‘confidence — level" test in your system, 






SOUNDCRAFT 
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reliable heat exchangers 

Check with Janitrol the next time you want an oil cooler or heat 
exchanger. The biggest reason is reliability. The ability to produce 
production units with the same high quality of the prototype begins 
with our ability to form foil-thin sheets of stainless steel, titanium and 
aluminum. We use new techniques for creating optimum heat transfer 
surface and structural strength in a wide variety of ways. We make heat 
exchangers and heat transfer systems for liquid/liquid, liquid/air, and 
air/air for both high temperature and cryogenic applications. 

Ask Janitrol for a proposal when you need heat exchanger reli- 
ability on your aircraft, missile, ground support, or electronics cooling 
Request Bulletin JA-141 from Janitrol Aero Division, 
loss Corporation, 4200 Surface Road, Columbus 4, Ohio. 



A division of Midland -Ross Corporation "iVfl 




Specifications / Telemetry Antennas 


The above dipole array is one of a family of 
high-performance tracking and acquisition antennas 
covering various telemetry frequency bands 
including 215-260 Me and 370-410 Me. These arrays 
have integral hybrids and provide both sum 
pattern and difference pattern outputs. 
Either manual or automatic self-tracking systems 

diversity . . . right and left circular. 

Light weight and flat configuration results in 
lower mass moments and inertias, allowing use of 
smaller mounts and less complicated servo systems. 


ARRAY NO. 1 

Medium Gain Array (above) 
PERFORMANCE 


ARRAY NO. 2 
High Gain Array 
PERFORMANCE 


Frequency Range : 
Gain : 
Sidelobes: 

Null Depth: 
Weight: 

Beamwidth : 


215 Me -260 Me 
17.5 db 

26 db (Principal planes] 
17 db (Diagonal planes) 
35 db 
225 lbs. 


Frequency Range 


NuU Depth: 
Weight: 
Size: 
Beamwidth : 


215 Me -260 Me 
21 db 
20 db 
(All planes) 


35 db 


18'x 18'x 1.5' 
14 deg. 




Rantcc Corporation • Calabasas, California 
call Los Angeles, Dl 7-5440 • TWX: see Directory 


Eastern Regional Office • 7930 Barnes Street, Office 3 • Philadelphia 11, Penn. • RA 8-7500 • TWX: see Directory 



Your Project: America's Voice from Space 


Your Company: Collins, whose equipment transmitted the voices of Alan Shepherd. Gus Grissom, and John 
Glenn, from space. Collins designs, develops, and produces systems essential to every phase of manned space 
capsules. Prelaunch . . . launch . . . flight . . . re-entry . . . recovery. Collins is the link between earth and space 
in both human and electrical language. 

Your Opportunity: Collins is working on a variety of long-range space projects which provide openings for 
qualified E.E.’s, M.E.'s, mathematicians, and physicists for development of space communication systems. 
Specialists are required with design experience in HF. VHF and UHF equipment, digital communications, 
spacecraft antennas, television, radar, modulation techniques, tracking and ranging, information theory, and 
ground systems. If you are interested in the challenge of a career with Collins, contact L. R. Nuss, Collins 
Radio Company, Cedar Rapids, Iowa. 

an equal opportunity employer 

COLLINS 
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Anaconda 
stainless steel 
hose 

For critical applications 


Anaconda flexible stainless steel hose gets the 
call for critical military applications because of 
its reliability and ruggedness. In silo propellant 
terminals, on the gantry, airborne, in a variety 
of GSE installations, Anaconda stainless steel 
hose has lived up to its reputation for reliability. 

In fact, a long roll-call of projects . . . Corporal, 
Redstone, Jupiter, Bomarc, Titan, Atlas . . . 
repeatedly demonstrated the high quality and 
dependability of Anaconda stainless steel hose 
assemblies. For handling thermal expansion and 
contraction caused by temperature variations 
from — 453°F to 1500°F, or taking up mis- 
alignment or offset, Anaconda produces stain- 
less steel assemblies up to 48" I.D. 

FREE TECHNICAL SERVICE 
With broad experience working in many metals 
and materials, our engineers can save you time 
and expense in designing a flexible connector for 
your needs. Write to Anaconda Metal Hose 
Division, Anaconda American Brass Company, 
P.O. Box 791, Waterbury 20, Conn. In Canada: 
Anaconda American Brass Ltd., Montreal 2, 
Quebec. • M *“ 


AnacondA 

METAL HOSE DIVISION 
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Except for pilot, engine, and instrumentation, Rohr's capability in the fabrication of helicopter components 
is complete. It’s a current capability based on broad experience gained from the manufacture of more than 
93,000 adhesive bonded assemblies for aircraft, rockets and rotorcraft over the past seven years. Materials 
formed include honeycomb sandwich panels, metal-to-metal panels, and fiberglass laminates. . .with face mate- 
rials of stainless steel, aluminum, magnesium, and fiberglass in combination with aluminum, steel, fiberglass 
and foam core materials. Rohr techniques have been 
developed to form an impressive variety of component 
shapes and sizes. Facility supported tools can provide * 
adhesive bonded panels up to 15 x 30 feet, and Rohr 
“unitized" tools permit an even greater scope of manu- 
facture. For answers to specific questions please write 
Marketing Mgr., Dept. 116, Rohr Corp., Chula Vista, Calif. 





.write for 


Data Pile A-6. 


Relax! Here’s Safe Push-Pull Fluid Coupling 


You always know the Deutseh fluid 
coupling is positively locked when the unique color ring 
snaps into view. No twisting or tricky 
lock movements are necessary 
either. Just an easy 





HYDRAULIC COMPONENTS DIVISION P.O. Box 73335 ■ 7000 Avalon Blvd • Los Angeles 3. Calif. 


Interiors 
custom built to 
last the 


A custom interior properly engineered for 
the stresses of flight will long retain its 
beauty, comfort and safety. This is possible 
when the unseen structure of the interior 
is of sound basic design, scientifically inte- 
grated into the framework of the aircraft, 
and quality built. 

Every AiResearch custom interior is 
engineered to retain its high quality for the 
lifetime of your aircraft. Construction is 
lightweight yet rugged throughout. And each 
interior is designed and built to meet the 
most exacting of individual tastes in styling, 
from the ultra modern to conservative. 

All furniture is made of the finest materials 
and is hand finished by expert craftsmen. 


LIFETIME 


of your 
aircraft 


The internal construction and fitting of 
each piece is equally exacting. So why fly 
second class in your own aircraft? 

Check into the reputation of AiResearch 
Aviation Service. It is the most experienced 
and respected company in the complete mod- 
ification of corporate aircraft, including 
installation of electronic, electrical and 
instrument systems. 



Send today for our 28-page brochure illus- 
trating and describing AiResearch custom 
interiors and the company's extensive 
facilities. 


AiResearch Aviation Service Division 


s. California /Telephone: ORcgon 8-6161 




At General Electric’s Valley Forge Space Technology Center: 

TWIN-CHAMBER SPACE SIMULATION TEST FACILITY 


—complete with heat sinks, liquid nitrogen 
systems, cryopumping panels and dense gas 
helium cycles. 

The Stokes Space Simulation Test Facility recently 
installed for G. E.'s Missile and Space Vehicle Depart- 
ment permits complete environmental testing of 
space-destined components. This facility provides 
ultra-high vacuum, extremely low temperatures, 
cryopumping at 20°K, and provision for a vibration 
adapter. A highly absorptive heat sink surrounds the 
entire 5' x 5' test area. 


Diffusion pumps attached to the side walls of the 
chambers furnish the pumping speeds required to 
handle the non-condensible gas loads at very high 
vacuum. Top-loading design permits full utilization 


of the test area. The cryogenic equipment is fur- 
nished by CryoVac, Inc. 

Whether your test requirements are 200,000 or 
2,000,000 feet of simulated altitude . . . with test 
volume requirements of 50, or 50,000 cu. ft. . . . 
Stokes can supply the system to do the job. Stokes 
40 years’ experience in the design and manufacture 
of vacuum equipment covers both components and 
complete systems, and ranges from simple valves 
and vacuum measuring devices ... to the world's 
largest environmental chambers and ultra-high 
vacuum systems. 


Let our Advisory Service Engineers study your 
particular requirements and make system recom- 
mendations. Write for literature. Space Systems 
Department, F. J. Stokes Corporation, 5500 Tabor 
Road, Philadelphia 20, Pa. 


STOKES INTERNATIONAL: PHILADELPHIA . TORONTO . LONDON 



The sky's the limit? Not for the Ampex AR-200. This 
airborne and mobile magnetic tape recorder can oper- 
ate at altitudes up to 80,000 feet. With four recording 
capabilities— Direct, FM-Carrier, PDM and 
NRZ Digital— it can gather dynamic, on-the- 
spot data in airborne, shipboard or vehicu- 
lar use. It's lightweight, compact. Can be 
mounted anywhere. Has a remote control 
unit that fits right into the control panel 


of an aircraft. And it’s designed to withstand the tough- 
est of environmental conditions. With Ampex engineer- 
ing excellence behind it, the AR-200 provides precision 
performance, maximum reliability. For 
data write the only company pro- 
viding recorders and tape for every appli- 
cation: Ampex Corporation, 934 Charter 
Street, Redwood City, California. Sales and 
service engineers throughout the world. 
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WHEN 
TIMING 
IS OF THE 
ESSENCE 


Fairchild timing devices are controlling sequential func- 
tions in missile and aerospace systems with unsurpassed 
reliability. Today, Fairchild precision fuzes underwrite the reliabil- 
ity of many surface-to-surface, air-to-air and air-to-ground weapons. 
Fairchild safety and arming devices are operational in our newest 
long-range missiles. Compact Fairchild programmers, timing gener- 
ators and digital clocks are at work in vital control areas in current 
satellite projects. Flawless performance in extreme environments is 
engineered into each. 

For an overall picture of Fairchild's broad experience in timing 
devices, photo-optics and electromechanics, write for this brochure: 
"Facilities and Capabilities— an 
Eye to the Future." Address 
Fairchild, Department 11, 

Robbins Lane, Syosset, N. Y. 

DEFENSE PRODUCTS DIVISION 

SYOSSET, N.Y. /CLIFT ON, N.J'. 

LOS AN6ELES, CAL /PALO ALTO. CAl. 
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Proof of the Pudding 


Another pre-dawn vigil in the salt-moist, purple-velvet 
gloom of Cape Canaveral. Dawn breaks reluctantly, 
with the sun paled to a silver disk by thin wafers of over- 
cast reinforced by fog and smoke from brush fires on the 
Florida mainland. On Pad 14 MA-7 proceeds through a 
flawless countdown with the Atlas 107D booster mated 
to the Aurora 7 Mercury capsule encasing Astronaut 
Scott Carpenter. From the press site a mile away, the 
gantry and missile on Pad 14 are invisible in the white fog 
blanket as the countdown whirls on to T — 11— eleven 
minutes short of the launch time of 7 a.m. EST— and 
then holds as the rising sun slowly burns off the fog. 
For 44 min., MA-7 holds its breath, awaiting the vagaries 
of the weather as the fog shroud plays strip-tease with 
the gantry and the sun wins its struggle with the mist. 

The countdown resumes down to that breathless zero 
as the Atlas, now shining silver in the sun and venting 
white lox clouds below its lonely black capsule, stands 
silhouetted on the horizon. A tiny flash of igniters, two 
spurts of flame from the verniers and the initial bright 
orange flash as the two boosters and the sustainer rockets 
come to life. Three interminable seconds of hold-down 
cn the pad as thrust builds up to full power and this 
incredible flight vehicle leaps free, rising slowly and awe- 
somely toward the waiting clouds. 

Seconds later, while the MA-7 missile and capsule are 
nearing the first cloud layer and the fiery orange rocket 
plumes are trailing like a comet's tail, the first pulsing 
roar of their power hits the press site with gut-trembling 
force. The missile, capsule and flame vanish into the 
first thin overcast, pop out again and then disappear once 
more into the second cloud layer. Emerging above these 
clouds, the fiery orange flame has paled to a cold gas 
glow, but the rockets still thunder their visceral message. 
White contrails break from the diminishing missile, ob- 
scuring the flame, and then suddenly stop as though a 
cut-off switch had been thrown. The flame becomes 
visible again against the gray sky, flickering in the same 
rhythm of its roar until 1 min. and 17 sec. after liftoff 
it vanishes from the naked eye and Scott Carpenter is 
hurtling toward his orbital injection point, observed only 
by the invisible fingers of telemetry, radar and the USAF 
television telescope. 

Some 5 min. after liftoff, while the dust and exhaust 
steam is still slowly settling around Pad 14. Aurora 7 
threads this orbital eye with incredible precision over 
Bermuda, about 500 mi. away and 99 mi. aloft. Less than 
15 min. after liftoff, while observers are still trying to 
digest the emotional and intellectual impact of what 
they have just seen. Scott Carpenter is communicating 
with the Canary Islands and his capsule is coming up on 
the African coast, as the United States’ second man in 
orbit settles down to the routine of his three trips around 
the world. Nothing during the rest of that sunbaked 
morning, not even the hour of re-entry suspense, can 
compare with the 2-min. of final countdown and launch. 

No matter how many times you have seen an Atlas 
roar off the Cape with a warhead configuration or payload 
of inanimate instruments atop its silver shape, it is 
a vastly different sensation to see it go with the black 
blunt Mercury capsule atop and a man inside. It drives 
home, perhaps as nothing else can. the sheer audacity 
ol man's determination to break out of his atmospheric 


envelope to explore the universe. It makes credible the 
incredible combination of courage and technical skill that 
has already brought us to this point, where man can ride 
this comet atop 360,000 fiery horses and control per- 
formance with more precision than the Wright brothers 
were able to manage over the sand dunes of Kitty Hawk 
in their first faltering steps into the air. 

For Scott Carpenter’s successful three orbital mission 
in Aurora 7 put a major stamp of approval on the entire 
concept of the Mercury program and the design, con- 
struction and operation of its equipment. During the 
MA-7 shot, the countdown on both booster and capsule 
was literally flawless— not a single technical problem and 
the only hold because of local weather. The Mercury 
capsule systems operated well during the entire flight, 
with the possible exception of the automatic recovery 
sequence. But a simple manual override by the pilot 
deployed the chutes properly. The design changes 
introduced in MA-7 as a result of John Glenn’s first 
orbital flight were amply confirmed. The successful 
launch and precise injection into orbit of MA-7 by the 
Atlas is another startling measure of progress. This was 
the fourth successful orbital injection of a Mercury cap- 
sule by an Atlas. It represents the fruition of a pains- 
taking program by General Dynamics/ Astronautics, Air 
Force Systems Command's Space Systems Division, 
NASA and all of the subcontractors and equipment 
suppliers in the Atlas program, to transform this bird 
from a military weapon with statistical reliability accept- 
able for combat to a man-rated space booster with the 
perfect reliability that can be the only acceptable 
standard for manned space flight. 

While MA-6 was devoted primarily to proving the 
feasibility of manned orbital flight, MA-7 proved just 
how much work a man can do during space flight. From 
the detailed record that is still unfolding, it is evident 
that Scott Carpenter was a busy working pilot in Aurora 
7. gathering the data required by his assigned tasks and 
leaving himself little time for philosophical reflection or 
extraneous radio chit-chat. In addition to proving him- 
self as a space pilot, Scott Carpenter also proved to be 
a master of handling the self-appointed critics’ wing 
of the press site corps with a combination of blunt 
candor and razor-edge humor that could become a 
classic example of intellectual judo in a “Meet the 
Press"-type free for all. 

It is also worth noting, since it seems to har e escaped 
some daily chroniclers, that most of the flight research 
done by Scott Carpenter during MA-7 w'as related 
directly to the additional knowledge required, not onlv 
for advanced Mercury flights such as the six and 18- 
orbit missions, but also for the two-man Gemini capsule 
aimed at developing orbital rendezvous techniques, and 
the three-man Apollo mission to the moon. 

The manned space flight program, while it may pro- 
ride prime television entertainment and magazine serials 
as by-products, is basically a technically sound scientific 
program to extend man's frontier of knowledge, not only 
about his spatial environment, but about himself. 

Scott Carpenter and his Mercury support team on 
MA-7 took another basic step forward in man’s long 
journey toward the stars. It may sound corny, but it’s 
true. —Robert Hotz 
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SILICOLOGY 


Studies in Siiicones 

HOW THESE TIME-TESTED MATERIALS 
CAN WORK FOR YOU 


Can You Use 

a Fusible Silicone Rubber? 


Every so often an opportunity comes 
to the design engineer to test his inge- 
nuity with a new material or product, 
the properties of which have not yet 
been fully exploited, especially with 
regard to application possibilities. 

Such is the case, we suggest, with 
Union Carbide's improved fusible sili- 
cone rubber compounds — a product 
of ten years research and develop- 
ment— and now available in a broad 
range of hardness, tensile, elongation, 
and tack. 

FUSES UPON CONTACT 

The outstanding characteristic of parts 
or tapes made from fusible silicone 
rubber is that, while they look and 
feel like regular silicone rubber, they 
"grab” or adhere to other fusible rub- 
ber surfaces upon contact— and in a 
few hours the pieces fuse together 
into a homogeneous muss. (A short 
heating will speed up the process, but 
is not required. ) Fusible silicone rub- 
ber is not sticky; it adheres only to it- 
self, not to other surfaces. It is not an 
adhesive, not a paste— parts or tapes 
made of it are fully cured and possess 
excellent mechanical and electrical 


properties (along with the tempera- 
ture stability and chemical resistance 
for which silicone rubber is noted). 
They can be worked and handled like 
other parts or tapes; but when you 
need them to adhere to each other, 
they do so immediately. 

And, of special interest to both you 
and the fabricator, Union Carbide’s 
new fusible base can be compounded 
to make up many different fusible 
elastomers that can be tailored to meet 
your individual requirements. More- 
over, it is the easiest handling silicone 
rubber known— it can be processed by 
any conventional forming technique 
( molding, extruding, calendering ) to 
make the form you want. 

NEW PRODUCT APPLICATIONS 
Development of the new base is an ex- 
tension of the fusible concept pio- 
neered by Union Carbide. To date, 
the best known use of fusible rubber 
has been in tapes for insulating stator 
coils on electric motors. In addition, 
it has found application as a protec- 
tive covering for vacuum tubes ... for 
"on-the-spot" splicing of plastic insu- 
lated cables which connect the ground 
consoles to missiles ... as 
overwrapping to protect 
the tail cone of solid-fuel 
rockets from back blast 
and damaging particles 
... as an overwrap to pro- 
tect the insulation on nu- 
clear cable used in an 
atomic energy plant from 
degradation caused by 
radiation and weather. 
With these uses in 
believe that 
the inherent advantages 
found in fusible com- 
pounds will suggest other 
product applications to 
the design engineer. They 



may provide a clue to new uses, or 
you may wish to talk it over with vour 
fabricator and get his ideas about the 
feasibility of fusible rubber for a new 
molded or extruded product. 

SEND FOR FREE SAMPLE 
In any case, to help you get acquainted 
with the extraordinary advantages 
and product design opportunities of 
fusible silicone rubber compounds. 
Union Carbide offers you a free roll 
of tape. For yours, just write on your 
company letterhead to Silicones Divi- 
sion, Union Carbide Corporation, 
Dept. F16-9201, 30-20 Thomson Ave- 
nue, Long Island City 1, N. Y. 

If you want to explore the whvs and 
hows of product development with 
Union Carbide fusible silicone rubber 
compounds, your Union Carbide Sili- 
cones Man stands ready with sound 
technical advice. 



SILICONES 
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Rendezvous Decision 


Badgers to Red China 


Pentagon Gumshoes 


Foreign Airline Bills 


Washington Roundup 

Major decision on whether the U. S. will try rendezvous in earth orbit or near 
the moon for the Apollo manned mission will be made before the end of this month 
(AW Apr. 16, p. 32). 

National Aeronautics and Space Administration’s Manned Spacecraft Center is 
among those supporting the lunar orbit rendezvous, a technique proposed by John 
Iloubolt of the Langley Research Center. (AW Nov. 6. p. 34). Plan calls for using 
one Saturn C-5 to put the Apollo spacecraft in lunar orbit. A one-man vehicle then 
would be dropped from the spacecraft onto the moon’s surface. The small vehicle later 
would rejoin the Apollo and return to earth. 

A form of earth orbital rendezvous is favored by the Marshall Spaceflight Center. 
(AW Mar. 19, p. 78). A stage derived from the Saturn S-4B filled with liquid oxvgen 
would be launched first into a 140-mi. earth orbit. The rest of the Apollo vehicle would 
be launched later into a 261-mi. orbit. A Saturn C-3 would be used for each launching. 
The unmanned tanker vehicle would be propelled into a minimum energy transfer 
ellipse to rendezvous with the Apollo. Once the tanker and spacecraft were joined, 
the vehicle would proceed to its lunar landing. The vehicle would have enough power 
to return the spacecraft to earth. 

Backers contend the lunar orbit mission is simpler and thus more certain of suc- 
cess. Advocates of the earth orbital technique counter that their way has fewer 
unknowns and pennits checkout in orbit before the crew is committed to lunar flight. 
Braincrd Holmes, manned space flight director, will make the final decision. 

Russia is helping Red China modernize its air force by sending it twin-jet, 
swept-wing Tu-16 Badger bombers to replace the 700 straight-wing, 11-28 Beagle 
bombers. Although the Badgers are reaching China at a slow rate, they represent a 
major increase in Chicom offensive capability, particularly if fitted with the drone 
missile versions of the MiG-17 supersonic fighters (AW Mar 12, p. 275). China-based 
Badgers could reach all major U.S. western Pacific bases, including those in Japan, 
The Philippines. Okinawa and Southeast Asia. 

State Department, in a special report to Congress, said Soviet airplanes sent 
abroad as part of Russia’s foreign aid program often arc unsafe and more expensive to 
operate and maintain than comparable Western aircraft. "Cabin pressurization is 
faulty, takeoff speeds too slow and landing speed too fast. Soviet 11-1 8s have fre- 
quently crashed and eventually had to he grounded." State said. 

Defense Department’s crackdown on security leaks includes trailing individual 
reporters to learn where they obtain their information (AW May 21. p. 26), Defense 
Secretary Robert McNamara recently told the Joint Chiefs of Staff that a Pentagon 
correspondent for a major metropolitan daily had been followed as he visited Air 
Force offices. The Secretary evidently did not realize the reporter mainly was distrib- 
uting complimentary copies of his new book. 

The reporter eventually discovered lie had been trailed and met with McNamara to 
discuss it. The Defense Secretary promised the practice would not Ik repeated and sub- 
sequently asked the Joint Chiefs to cooperate with the reporter. At least one other 
military correspondent for a major newspaper has been followed the same way but does 
not know about it. 

Rep. Olin Teague, second ranking Democrat on the House space committee, is 
continuing his own campaign against the release of space information he considers valu- 
able to Russia (AW May 28. p. 30). He met recently with McCcorge Bundy, presiden- 
tial assistant for national security affairs, to discuss the space secrecy question and is 
expected to meet soon with State and Defense officials. These discussions probably will 
lead to a meeting with President Kennedy. 

House Transportation and Aeronautics Subcommittee opens hearings June 12 on 
international air transportation, but no full-fledged investigation of the problem is 
intended. Instead, the subcommittee will confine itself largely to taking testimony on 
three bills to give the Civil Aeronautics Board greater authority to regulate foreign air 
carrier traffic into the U. S. The Senate aviation subcommittee Is showing a similar lack 
of interest in any broad investigation of international air traffic problems, partly because 
so few carriers responded to its questionnaire on the subject. 

Watch for General Sen-ices Administration announcement within the next few 
weeks of a contract with Hughes Tool Co. formally ending government involvement with 
the I IK-1, the giant plywood “Spruce Goose" seaplane built during World War 2 as an 
anti-submarine weapon. GSA wants to withdraw from the project, not extend it as 
recently reported elsewhere. 

Plethora of project names prompted this protest on a Pentagon bulletin board: 
“Project AWESOME, for All Weather Surveillance, Old Mother Earth." 

—Washington Staff 
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EXHAUST PATTERN of the Atlas booster that powered the MA-7 capsule into orbit begins to expand at high altitude as the booster 
becomes discernible in the exhaust as the booster programs further over (right, p. 26). Burning continues in booster stage after separation (pho 



programs over. Programing begins after the vehicle passes through the area of maximum dynamic pressure at about 35,000 ft. Shock pattern 
tos, p. 27. Sustaincr engine is smaller white circle at extreme right. Booster cutoff occurred at 130 see. after ignition at 200,000 ft. 


Next Astronaut May Spend 3 of 6 Orbits 


Expanded mission would require few major changes; 
data continues to confirm over-all success of MA-7. 

By Edward H. Kolcunt 

Washington— Expansion of the Mercury mission to six orbits — three of 
them in drifting flight— gained momentum last week as analyses of data from 
the Aurora 7 flight of Lt. Cdr. Scott Carpenter continued to confirm the 
overall success of the second U.S. manned three-orbit mission. 

Detailed studies concluded recently indicate that six orbits is the limit of 
capability for the existing capsule configuraton. although a seven-orbit mis- 


sion had been under serious study ( A’ 

A six-orbit mission will require no 
significant mechanical changes in the 
capsule and addition of only small 
quantities of consumable stores. The 
only major changes from the three-orbit 
profile are in the flight plan and in re- 
covery force deployment. 

Capsule will be allowed to drift free 
for three complete orbits. This will be 
done to conserve fuel because the auto- 
matic stabilization and control system 
will be made inoperative. Cdr. Carpen- 
ter, who conducted the first experi- 
ments in drifting flight, experienced no 
difficulty and said he would have been 
happy to continue drifting flight for 
four or five more orbits. 

In order to conserve battery power, 
systems to be used intermittently in 
the six-orbit mission will be energized 
only when they are needed, rather than 
continuously as was done in the three- 
orbit flights. Data has not been fully 
reduced from the Mercury Atlas-7 
(MA-7) mission of Cdr. Carpenter, but 
the MA-fi capsule used only 27.8% of 
available mam and standby battery 

Environmental oxygen presents no 
problem for a longer mission. The 
MA-6's oxvgen consumption rate was 
0.13 lb. hr. for the 4 hr. 36 min. of his 
flight. 

Die six-orbit recovery' area will be 
northeast of Midway Island, which 


/ May 28, p. 26). 

means that considerably more con- 
tingency aircraft will be needed than 
in the Atlantic Ocean recovery system. 
Pacific Elect destroyer and helicopter 
elements have already completed train- 
ing for Mercury recovery, and the Navy 
foresees no problem in conducting 
Mercury recovery operations there. 

Purpose of the advance to six orbits 
is to fill an acromedical void, at a 
minor modification cost, between the 
present three-orbit profile and the 18- 
orbit Mercury missions scheduled to 
start next year. NASA will base its 
decision for the MA-8 flight on detailed 
analysis of MA-7 data, which will be 
completed by the end of this month. 

Six orbits will provide about 331 min. 
of weightless flight for the astronaut, 
and an early opportunity to assess the 
effects of extended zero gravity on 
pilot performance. Onset of the nausea 
experienced bv Soviet Maj. Gherman 
Titov in his 17-orbit flight in August. 
I%1. came at the start of the sixth 
orbit, after lie had been weightless 
about 455 min. Although U. S. officials 
are confident that Titov is prone to 
inner ear sickness and the condition is 
not general, they are anxious to verify 
this belief before starting the 18-orbit 
Mercury program. 

Because the six-orbit mission will 
be designed primarily for biomedical 


data, the number of scientific experi- 
ments calling for large fuel expenditures 
will be reduced. Mission objectives will 
be primarily to determine how the 
pilot reacts during longer weightless 
flight, and how the subsystems are 
affected by the extended zero gravity 
environment. 

The six-orbit flight was to receive 
serious consideration for the mission if 
sufficient confirming data were obtained 
in the MA-7 flight (AW May 2S, 
p. 26). By this yardstick. National 
Aeronautics and Space Administration 
is ready to proceed with detailed plan- 
ning for the expanded mission. Car- 
penter's problems with MA-7 now 
appear to have been primarily in operat 
ing technique, rather than with capsule 
systems performance. 

Walter C. Williams, associate di- 
rector of the Manned Spacecraft Center 
and operations director for Mercury 
flights, said that both Atlas booster and 
Aurora 7 capsule systems operations 
were flawless. 

Cdr. Carpenter's problems were a 
250-mi. overshoot of his planned impact 
point: extremely high control system 
fuel consumption: an uncomfortably 
warm suit environment; and a failure 
of his attitude gyros to agree with the 
horizon he saw through his window. 

Marine Lt. Col. John II. Glenn, Jr., 
pilot of the MA-6 capsule, landed near 
the planned impact point, but he too 
exhausted Ins control svstem fuel, and 
reported that his gyro reference system 
did not coincide with his visual observa- 

Carpcntcr appeared to be less tired 
than Glenn immediately following the 
flight. A transmission from the Hawaii 
tracking station indicated that Cdr. Car- 
penter was "a tired and confused astro- 
naut" just prior to the critical retro- 
rocket firing sequence. But both 
Carpenter and acromedical monitors 
discredit this observation. Proof of his 
awareness and strength was demon- 


in Drift Flight 

strated in his ability to leas e the capsule 
through the neck— a technique which 
requires both strength and agility. 

Carpenter could have blown the cap- 
sule emergency escape hatch, but this 
would have resulted in the vehicle ship- 
ping water and sinking. He decided to 
leave the hard wav, which involves 
pushing the instrument panel aside, re- 
moving a pressure bulkhead, and climb- 
ing through the narrow capsule neck. 

Two vital signs caused some im- 
mediate concern to acromedical moni- 
tors during the flight, but detailed analy- 
sis is expected to find fault with the 
sensors, rather than the astronaut. 

Carpenter's blood pressure, normally 
120/70. rose in telemetry readings to 
140 in the svstolic range, while the dias- 
tolic varied between 60 and 70 mm. of 
Hg. Monitors feel that high systolic 
reading, along with a constant diastolic, 
mean the blood pressure cuff was loose. 

The other vital sign which caused 
initial concern was body temperature, 
taken during the flight with a rectal 
thermometer. Carpenter’s temperature 
rose from 100.4F to 102.4E in a period 
of 30 min. The rise was more pro- 
nounced than if he had been in a sweat 
box. and it was felt that the reading 
itself was faulty. 

The astronaut was uncomfortable for 
about 90 min. during his flight starting 
with the second orbit, during which 
time he manipulated the suit water flow 
control valve and arrived at a satisfactory 
setting. The setting apparently was er- 
roneous at launch, and between other 
pilot tasks, it took the entire second or- 
bit to rectify this condition. 

Tlie continually warm suit probably 
contributed to the fact that Carpenter 
lost 7 lb. during his flight, from a pre- 
launch weight of 1 54 lb. to a post- 
launch weight of 147 lb. Col. Glenn 
lost 5 lb., 5 oz. during his mission, much 
of it after landing when suit inlet tem- 
perature rose by 1 5 deg. in 1 5 min. 

The fact that Cdr. Carpenter overshot 





DISTINCT LIST of Mercury capsule is evident as Astronaut Scott Carpenter awaits rescue. 
Carpenter landed at 12:41 p.m. EST May 24, approximately 250 mi. downrangc from 
planned impact point (AW May 28, p. 26). 


SC-54. Capsule is supported by inflated collar. Carpenter was rescued by a Sikorsky HSS-2. 
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Mercury capsule. Carpenter described balloon as a small sphere with two ears, and noted it 
oscillated randomly. Cable was slack at times and taut others, also in random pattern. 


Ins impact point might have been 
caused by a lcss-than-normal impulse im- 
parted by the rctrorockcts, or by a late 
retro ignition. Carpenter insisted that 
his retro attitude maneuver was per- 
formed as scheduled. 

'The control task." he said, “is not 
difficult— the retros were aligned very 
well.” 

It was thought initially by controllers 
at the Mercury Control Center that the 
Aurora 7 capsule was aligned at 2-1-26 
deg. to the local horizontal, rather than 
at the correct 34-deg. Solid propellant 
retrograde rockets are designed to ripple- 
fire. burning 10 sec., with a 3-sec. delay 
between ignitions. They have a nominal 
thrust of 1,000 lb. each. Telemetry sig- 
nals indicate the rocket firing sequence 
began 3 sec. late. 

Col. Glenn, at the time of rctrofire 
over California, said. "It feels like I’m 
going back to Hawaii.” Cdr. Carpenter 
said he did not have the same sensation 
of a “healthy kick in the back.” 

"I didn't get that. I also read prior 
to re-entry only 0.5g on the accelerom- 
eter. This is not as much as we sus- 
pected," Carpenter said. 

Carpenter's excessive fuel consump- 
tion resulted from improper energy 
management, which the astronaut ex- 
plained with candor: 

"Tire fuel consumption was not the 
fault of the capsule, only the fault of an 
impatient man ... I had sufficient fuel. 
I managed it improperly." 
Fuel-Consuming Maneuvers 

Carpenter made a large number of 
maneuvers and attitude corrections dur- 
ing the first two orbits of his flight, 
primarily in following the extensive 
program he was assigned for his flight. 
Considerable amounts of attitude con- 
trol fuel were expended to orient the 
capsule to photograph the Atlas launch 
vehicle after separation, to roll the cap- 
sule around 180 deg. to photograph the 
ground, to observe the balloon experi- 
ment. and to conduct the zero gravity 
experiment. 

The balloon experiment was a 30-in. 
Mvlar sphere, with gores of different 
colors, designed to determine which 
colors are best seen in space. Although 
the sphere inflated only about one-third. 
Carpenter reported fluorescent orange 
and silver are easiest colors to see. Poten- 
tiometer readings were also taken on the 
nylon cord-part of which survived re- 
entry— to determine aerodynamic drag. 

The zero gravity experiment used a 
clear flask containing green-colored 
water with a standpipe. Carpenter ob- 
served the water rise in the standpipe 
by capillarv action, as expected by a 
majority of scientists. 

Fuel consumption caused by extended 
maneuvers to perform all the flight tasks 
was further accelerated during re-entry 
when Carpenter failed to shut down his 


AVIATION WEEK ond SPACE TECHNOLOGY, June 4, 1962 


manual control system when he 
switched to the fly-by-wire mode. As a 
result he consumed hydrogen peroxide 
from both manual and automatic tanks 
for about four minutes. Automatic Sta- 
bilization and Control System (ASCS) 
and fly-by-wire control systems are 
fueled from the automatic propellant 
tanks. The manual proportional and 
rate stabilization systems receive fuel 
from the manual system tanks. 
Re-entry Fuel Consumption 

Carpenter used only 1% of his auto- 
matic fuel to control oscillations dur- 
ing re-entrv on the fly-bv-wire system. 
At the start of re-entry, his indicators 
showed 15% automatic and 7% man- 
ual fuel remaining, but lie said during 
re-entry' in a voice transmission that 
the manual system was "empty and 
ineffective." 

He added that the auxiliary damp- 
ing system, part of ASCS. "did a beauti- 
ful job. . . .” 

Gyro problem experienced by both 
Cleiin and Carpenter is thought by- 
NASA engineers to be a simple matter 
of pilot procedure caused by impatience 
for the gyros to come around to scanner 
limits after a violent maneuver. Both 
pilots reported several times during 
their flights that the gyro indicators 
did not agree with what they saw. 

NASA hopes in future flights to 
develop techniques of caging and shut- 
ling down the gyro systems so they 
will not be affected for long ncriods 
by violent maneuvers. 

Like Col. Clenn, Cdr. Carpenter 
will suggest specific equipment which 
can be removed from the capsule in 
favor of increasing reliance on the 
pilot. Although he has not yet specified 
them, the 300-lb. periscope system has 
been discussed as a candidate for 
removal. Aurora 7 did not carry the 
earth path indicator, probably on the 
suggestion of Col. Glenn. 

Heavy Work Load 

Although the pilot work load was 
extremely heavy during MA-7. Cdr. 
Carpenter feels space pilots should be 
kept busy at all times, and it is ap- 
parent that NASA will continue to set 
pilot tasks somewhat beyond the limits 
of what can be performed. 

Cdr. Carpenter said the capsule “was 
a jewel throughout the flight, with 
some minor exceptions.” which he later 
identified as pitch in the ASCS. He 
later traced this condition to gyros that 
were not “trustworthy.” 

He said launch was much smoother 
than he expected, and lie was im- 
pressed with the immediate silence that 
followed separation of the capsule from 
the launch vehicle. He had a momentary- 
sensation of floating at zero-g onset. 
But like Col. Glenn, he finds weight- 
lessness a pleasant sensation. Cdr. Car- 



ASTRONAUTS M. Scott Carpenter, left, and John Glenn discuss experiences in orbit. The 
two were the first Americans to orbit the earth. Glenn's flight was Feb. 20. 



NASA TECHNICIANS study the recovered Aurora 7 capsule in Hangar S at Cape Canaveral. 
Effects of re-entry heating arc evident on small flag painted on capsule and on Aurora 7 
emblem (bottom right). 
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CYCLONIC FLOW pattern is etched by clouds over an unidentified area along MA-7 flight 



fortablc in Ins pressure suit was during 
weightlessness, when he was “more 
comfortable in this restrictive suit than 
I would be at home ... on the bed." 
Carpenter feels he has brought back 

e irticularly as they pass through the 
ize layer and their occlusion through 
the layer, lie reported also that his 
flight will result in data on the layer 
itself, including its distance from the 
earth and time required to pass through. 

He had a different analysis of the 
Glenn Effect particles than did Col. 
Glenn. Carpenter traced them to frost. 
He said when he rapped the side of the 
capsule, the particles flew off. "It ap- 
peared to me that the capsule must be 
covered with frost," Carpenter said. 

He said some of the particles were 
bright, and some were silhouetted, some 

The' particles, which lie said look like 
snowflakes, varied in size from 1/ 16-in. 
to 0.5 in. 

From his observations. Cdr. Car- 
penter believes the earth will look like 
a bright blue ring in the sky when 
viewed from the moon. 

At the time of retrofire. a cloud of 
smoke which smelled like hot copper 
appeared over Cdr. Carpenter’s 
shoulder, and quickly dispersed. The 
astronaut was unable to explain this 
phenomenon. 

Cdr. Carpenter deployed his drogue 
recovery parachute at a 26,000 ft. alti- 
tude to damp oscillations which had 
built up to an estimated 270 deg. by 
that time. The reaction control jet fuel 
was exhausted and the capsule was “be- 
ginning to get small end down,” he 
said. Tlic drogue normally will deploy 
automatically at 21.000 ft! altitude. 
Although the Mercury capsule is in- 


herently stable above supersonic veloci- 
ties. it is necessary to induce a roll of 
about four cycles per min. to maintain 
stability at subsonic speeds. Carpenter 
was unable to provide this roll when his 

lie operated the recovers' parachute 
manually at an altitude of 9.500 ft.. 500 
ft. lower than it should have deployed 
automatically. The actual descent and 
impact were described as normal in all 

Cosmos 5 Orbited 
For Space Research 

Moscow-Soviet Union launched the 
fifth in a new scries of scientifically in- 
strumented earth satellites May 28. Pre- 
liminary data indicated that the satel- 
lite. Cosmos 5. had an orbit period 
of 102.75 min. with an inclination of 
49 deg. 4 min. to the equator. 

Perigee is 205 km, (126 mi.) and 
apogee 1,600 km. (994 mi.). Path of 
this satellite differs little from its 
planned orbit, according to Tass. the 

5 is designed for continuation of space 
research in accordance with the satel- 
lite program announced Mar. 16 bv the 
Soviets (AW Mar. 26. p. 24). 

Tass said Cosmos 5 carried scientific 
instrumentation plus a multi-channel 
radio telemetry system and radio de- 
vices for measuring trajectory. There also 
is a shortwave transmitter operating on 
a wavelength of 20.008 me. Radio 
telemetry information received from the 
satellite shows that the entire on-board 
equipment is functioning smoothly, 
Tass said. 

Tclemetrv information and data on 
reception of radio signals from a beacon 

ordinating and computing center. As 
with previous launchings in the latest 
series, there was no detail about payload 
size or type of launch vehicle. 

U.S., Allied Pilots 
Flight -Test F-104G 

Los Angeles— Categorv 2 flight tests 
on the Lockheed F-104C, involving 
pilots and engineers from the U. S., 
Canada, Germany, The Netherlands, 
Belgium and Italy, have been com- 
pleted at Edwards AFB. Calif. Category 
5 final tests are to begin later this year 
in Norvenich. Germany. 

Begun a year ago, the Category 2 
tests started simultaneously with Cate- 
gorv 1 at the Lockheed facility in Palm- 
dale, Calif. Under Air Force regula- 
tion. Category 1. 2 and 5 tests arc 
conducted by the contractor. Air Force 
Flight Test Center and the using or- 
ganization respectively. 
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Defense, FAA to Study DC-3 Replacement 


By David H. Hoffman 

Washington — Federal Aviation 
Agency and Defense Department will 
attempt to design a single low-cost, 
rugged aircraft that could replace more 
than 1,500 aging transports now oper- 
ated by the U. S. government and world 
airlines— an aircraft market worth about 
SI billion. 

The economic threat posed by prom- 
ising short-haul transports developed in 
Europe and the hesitation of U. S. in- 
dustry to invest heavily in a DC-5 re- 
placement program (AW May 21. p. 
42) are prime incentives for the joint 
effort. On the civil side, a major goal 
is to save at least part of the S6 5-mil- 
lion subsidy that is paid to local serv- 
ice carriers. 

Should FAA and Defense agree on a 
common set of specifications for such 
a transport, the DC-5, the DC-4, the 
twin-engine Convair scries and the Mar- 
tin 404 are among the aircraft it could 
replace. 

All except the Martin arc operated 
bv both the militarv and U.S. com- 
mercial airlines. 

Potential Market 

Considering only DC-5s and their 
military counterpart, the C-47. indepen- 
dent agencies of the U. S. government, 
the Defense Department and members 
of the Assn, of Local Transport Airlines 
represent a potential market for 750 to 
1,000 aircraft. FAA believes. In ex- 
ploiting this market, manufacturers 
should concentrate on simple, unso- 
phisticated designs, FAA Administrator 
N. E. Halabv suggested last week in 
testimony before the Senate aviation 
subcommittee. 

According to Halabv, it might prove 
wise to stop insisting on a pressurized 
transport because most short-haul flying 
is at altitudes of less than S,000 ft.’ He 
also urged greater emphasis on “proven, 
straightforward controls and instrumen- 
tation," and on standardization so that 
every aircraft does not resemble a unique 

Staff studies ordered by Sen. A. S. 
Mike Monronev (D.-Okla.j, subcommit- 
tee chairman, indicate that 999 DC-5s 
still are being operated commercially 
in foreign countries-includinz 295 in 
Asia, 589 in Latin America, 86 in the 
Near East, SI in Africa and 150 in 
Europe. If a U.S. military requirement 
for 3 50 aircraft and a fcederline require- 
ment for 250 are added to these, there 
exists a market for 1,599 DC-5 replace- 

At $500,000 per aircraft-thc indus- 
try target price set by Civil Aeronautics 
Board Chairman Alan Boyd— this equals 
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an SSOO-million market. And Sen. Mon- 
roney's figures are somewhat more con- 
servative than those recited by FAA Ad- 
ministrator Halabv during his appear- 
ance before the subcommittc. 

Thus, if FAA s minimum estimate 
of the U. S. market for a profitable short- 
range transport— 750 aircraft— is added 
to Sen. Monroncv's minimum estimate 
of how many such aircraft ultimately 
can be sold abroad-999 aircraft— total 
sales will approximate $875 million. Ac- 
cording to Sen. Monronev, an air- 
craft market of this magnitude docs 
not now exist in any other field of 
international aviation. 

Lack of Agreement 

Finding a replacement for the DC-5 
has stymied industry for almost 1 5 years 
and developments during the past few 
months indicate that the airlines, De- 
fense Department. CAB and FAA have 
not yet agreed on how the problem 
should best be tackled. 

llalaby told the subcommittee: “I 
must quite frankly admit that, at the 
moment. I do not know its specifica- 
tions. Secondly. I do not know its cost, 
nor its market potential. Finally, I am 
not at all sure that a new aircraft, by 
itself, will assure a profitable, subsidy- 
free local service air transportation sys- 
tem. I suspect that more is required." 

On the positive side, FAA is request- 
ing from ALTA and CAB their recom- 
mended, formal specifications for such 
a transport. Within ALTA, a commit- 
tee is at work trying to develop data 
on desired operating costs, dimensions 
and performance. CAB Chairman Boyd 
has challenged industry to design a 24- 
passenger aircraft costing not more than 


Support Aircraft Impasse 


Washington— Prospect was dim last 



been imposed by Defense Secretary Rob- 
ert S. McNamara. 


Air Force has backed the Lockheed 
C-140 four-jet aircraft. Navy is fighting 
for the Cruminan Gulfstrcam, while the 
Army supports the Fairchild F-27 for a 

Cessna 510 for light transport. 

At this point, conferees have had 
trouble even in reaching agreement on a 

of Defense Research and Engineering is 
a referee in order to incc't the July 1 dead- 
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$500,000 fully equipped and capable of 
operating from 4,000-ft. runways over 
stage lengths of from 50 to 1 50 mi. And 
FAA is embarking on the study program 
with Defense. 

Meanwhile. FAA's new Aircraft De- 
velopment Service is conducting a feasi- 
bility study of the aircraft's characteris- 
tics, its market potential, its possible 
military use, propulsion system and de- 
sign ; 

Findings should be ready for pre- 
sentation during the next session- of 
Congress, Halabv said. 

Referring to the Potcz 840. Brcguct 
941. Fokker F-28 and other European 
short-range transports that could cor- 
ner the market before the U. S. gets 
started on its own program. Halabv said 
“we cannot deny the airlines more effici- 
ent aircraft simply because they are not 
made in the U. S." Rather than erect 
new tariff barriers against these products, 
“we should seek to outdo them.” he 
added. 

But even if U. S. industry comes up 
with an efficient transport with direct 
operating costs 20% lower than those 
of the DC-3, it could lower the present 
subsidy bill only by about $19.4 million, 
assuming that revenue intake and in- 
direct cost outlay remained static, Hal- 
abv said. 

Development of such an aircraft in 
conjunction with the military could re- 
sult in an over-designed, all-purpose, all- 
geography product capable of operating 
at high and low altitudes, in the Arctic 
and in the desert, Halabv said. His 
strong implication was that an aircraft 
incorporating this design philosophy 
could not be operated at a profit by 
commercial carriers. 

Loan Guarantee 

The question at issue before the sub- 
committee was whether legislation guar- 
anteeing loans of up to $5 million to 
local service carriers should be extended 
for five years. An amendment would 
make the all-cargo carriers eligible for 
these guarantees. FAA recommended 
that the legislation be extended for 
a three-year period, when, it said, air- 
craft tailored to the needs of local car- 
riers may be on hand and the act may 
require re-evaluation. 

Although Halabv insisted he did not 
oppose extending the guarantees to all- 
cargo carriers, he said that it was ques- 
tionable whether a “line can be mean- 
ingfully drawn between them and other 
carriers, whether their inclusion will give 
us any really significant improvement 
in the nation’s emergency airlift capa- 
bility, and whether the bill can be ex- 
pected to spur development of any new 
cargo aircraft.” 
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Corresponding DOD-NASA Units 
To Coordinate Space Programs 


By Larry Booda 

Washington— Six manned space flight 
directorates of the Air Force Systems 
Command and six similar National 
Aeronautics and Space Administration 
groups will be formed soon at NASA 
headquarters here to coordinate the na- 
tional space effort, according to plans 
completed last week. 

Brainerd Holmes. NASA's director of 
manned space flight, mil represent that 
agency. Maj. Gen. Osmond J. Ritland 
will represent AFSC. the agent of the 
Department of Defense, with the title 
of deputy to the commander for 
manned space flight as predicted bv 
Aviation Week (Jan. 22. p. 251. Until 
recently he was commander of the 
AFSC Space Systems Division. 

Earlier plans for a separate office to 
fulfill the liaison function were scrapped 
in favor of the directorates arrangement. 

As now planned, the organization 
lacks a clear-cut line of authority. 
Rather, there will be two lines of au- 
thority stemming from Holmes and Rit- 
land down through the directorates. Al- 
though located at NASA headquarters, 
neither AFSC nor the NASA directors 
will have unilateral decision power. 

Working level problems that cannot 
be solved will presumablv be referred to 
the next higher level, where two oppo- 
site numbers will attempt to reach 
agreement. Especially difficult prob- 
lems will be resolved by Holmes and 
Cen. Ritland themselves. From past ex- 
perience, it can be presumed that some 
differences inav have to be decided even 
higher, through interagency mediation. 

At present the NASA-AFSC coopera- 
tive effort is being implemented by 
means of more than 50 agreements, 
some of which are of long standing. 
These were mostly working level agree- 
ments which served their purpose in the 
past when there was little emphasis on 
the space effort. 

After President John F. Kennedy 
placed a national priority on reaching 
the moon last year, it soon became ap- 
parent that a more formal arrangement 
would be needed as the space effort ex- 
panded radically. NASA is dependent 
principally on the Air Force and to a 
lesser extent on the Navy and Army for 
research and development, launch, space 
medicine and other facilities. 

Active planning for centralizing con- 
tact between NASA and AFSC began 
late last year, when Gen. Ritland was as- 
signed the Defense portion of the task 
by Gen. Bernard Schrievcr, AFSC com- 
mander, and Col. Donald FI. Heaton. 


USAF. who has been assigned to NASA 
since January. 1959. was appointed to 
represent Holmes. Heaton is scheduled 
to return to Air Force duty in the near 
future. NASA's Directorate of Manned 
Space Might was formed last Nov. 1. It 
is divided into these six subordinate di- 
rectorates: launch vehicles and propul- 
sion. spacecraft and flight missions, sys- 
tems. aerospace medicine, program re- 
view and resources management and 
integration and checkout. 

Gen. Ritland is now selecting the Air 
Force directors and those who will serve 
under them. Four of the Air Force 
directorates will have the same names as 
the NASA groups. The other two will 
be called systems engineering, in place 
of NASA's systems directorate, and 
checkout and ground support equip- 
ment, instead of NASA’s integration 
and checkout. 

In addition to the six directorates 
listed above. Ritland will have four ad- 
ditional groups located with him at 
AFSC headquarters at Andrews AFB. 
Md.: military space programs, space pro- 
grams and technology, NASA programs 
and space support resources. 

It is planned to have Navy and Annv 
representatives scattered among the di- 
rectorates whose interests involve those 

The general description of the mis- 
sion of the AFSC Deputy for Manned 
Space Flight includes the planning, pro- 
graming and coordination of USAF re- 
sources necessary to support specific 
NASA projects and programs. He will 
be responsible for contacts with NASA, 
management arrangements and coordi- 
nation with that agency for projects 
and programs of both agencies. The 


Nimbus Delay 

Inability of tlic infrared horizon sensors 
in the attitude control system of the 
Nimbus meteorological satellite to distin- 
guish clearly between cloud covet and a 
true horizon has caused the first launch 
date to slip from the end of this year to 
the second quarter of 1965 (AW Jan. 
22. p. 5-f). 

Original specifications required the sen- 
sors and the control system to align Nim- 
bus within 1 deg. of a load vertical (AW 
July 10. p. 77). NASA and General Elec- 
tric program personnel umv are talking 
about "several degrees" accuracy. 

Substitution of an Atlas Agcna for the 
planned Thor Agcnu launch vehicle, or 
increasing the power of tile Thor Agcna. 
is being considered as the weight of the 
full-system Nimbus approaches 700 lb. 


interface will provide for support in 
both directions. 

The directorates of launch vehicles 
and propulsion will concentrate on the 
development of engines and stage ve- 
hicles. An example of cooperation in 
this area which has progressed almost 
to the development funding phase, is 
the 624A Standardized Space Launch- 
ing System— formerly Titan 3 (AW May 
28. p. 29). The already-developed Titan 
2 booster is to be mated with solid pro- 
pellant boosters not yet developed. A 
transfer stage would propel payloads 
into desired orbits. 

In this instance the Air Force is the 
greatest contributor to the system and 
will continue to act as the principal 
manager. At present many launch facili- 
ties used for space purposes have been 
developed by the military services, but 
NASA is building its own launching 
pads at Cape Canaveral, Fla., and the 
Pacific Missile Range areas in Califor- 
nia, which will eventually serve most of 
its purposes. The Atlantic Missile 
Range, with its tracking and communi- 
cations facilities, is operated by USAF 
and Pacific Missile Range by Navy. 

Both NASA and the military services 
operate test facilities for propulsion. 
There will also be coordination with 
company-owned test facilities through 
the launch vehicle and propulsion di- 
rectorates, The directorates for space- 
craft and flight missions will concentrate 
on development of spacecraft, coordina- 
tion of world-wide tracking networks 
and use of ground facilities. 

Mission descriptions do not men- 
tion that the flight mission and space- 
craft coordination will deal almost en- 
tirely with NASA projects. Gen. Ritland 
has retained a directorate for military 
space programs at AFSC headquarters. 
Some military projects are using mili- 
tary-developed vehicles whose operations 
have been secret and depend on military 
tracking and recovery networks. 

Directorates for systems will con- 
centrate on analyzing what approaches 
will be used in space missions and will 
work on system integration relating to 
specific missions. This will also be the 
contact point for transmission of future 
resource requirements. Design practices 
and reliability will also be the responsi- 
bility of this group, as well as human 
factors, communications and tracking. 

Aerospace medicine directorates will 
combine the efforts in this area, includ- 
ing research and development, opera- 
tions and future plans. Planning group's 
task is that of supporting the operating 
groups in planning, programing, budg- 
eting, scheduling of resources. Integra- 
tion and checkout directorates will con- 
trol analysis, guidance and direction of 
reliabilitv, maintainability and ground 
support standardization for space mis- 
sions. Responsibility extends to check- 
out equipment for specific programs. 
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GAO Broadens Role in Helicopter Study 


By George C. Wilson 

Washington — General Accounting 
Office raised some fundamental ques- 
tions by declaring last week that the 
Air Force cost the taxpayers ''at least 
$9.5 million" additional by developing 
Kaman Aircraft Corp. I1-43B helicop- 
ters rather than purchasing Bell Heli- 
copter Co. IIU-lAs already in advanced 
development. 

GAO took the unusual step of evalu- 
ating the two helicopters as “similar" 
and claimed that the Secretary of De- 
fense should have prevented the dupli- 
cation of effort. Defense countered that 
cost and availability of the HU-lAs 
were considered, but "operational fac- 
tors were the deciding element" in 
deciding to procure the II-43Bs. 

Some military and industry officials 
regarded the GAO report as an ex- 
pansion of the agency's scope of in- 
terest. They also noted with concern 
that CAO officials consulted with Bell 
in writing the report, thereby obtain- 
ing information about Kaman from a 
competing company. Joseph Campbell, 
C.AO head, told Aviation Week the 
helicopter report did not represent any 
departure from past policy. Another 
CAO spokesman said similar com- 
parisons have been made in the past 
about military clothing and fire-fighting 
equipment. 

But comparing two types of aircraft 
and making an evaluation certainly re- 
quires more technical analysis than 
CAO usually undertakes in writing its 
reports. The report also represents an 
insight into two opposing points of 
view on the cost vs. perfonnance ques- 
tion which is at the heart of many of 
the budget deliberations now under- 
wav in tne Pentagon. 

These were GAO's principal find- 
ings and conclusions in its helicopter 
report, recently submitted to Con- 
gress: 

• Initial procurement. Air Force pro- 
curement director on June 5, 1957. 
told the Air Force Air Materiel Com- 
mand at Dayton, Ohio, that the Ka- 
man FIOK-1 (later designated II-43B) 
had been selected as the helicopter 
best suited for local base rescues. On 
Oct. 31, 1957, Air Force signed a Si- 
million contract with Kaman for 18 
reciprocating engine and 116 turbine 
engine helicopters. Subsequent con- 
tracts obligated S61 million for these 
134 helicopters. The reciprocating en- 
gine helicopter— II-43A— was essentially 
the same as the one Kaman developed 
for the Navy, but the turbine engine 
version - H-43B - was, according to 
GAO, "a completely new aircraft for all 
intents and purposes since it incor- 


porated a turbine engine and had a 
larger body." 

GAO criticized the Air Force for 
starting procurement of the Kaman 
helicopters in 1957— two years after it 
had awarded a contract to Bell for a 
general purpose turbine engine heli- 
copter for the Army. Despite a favor- 
able Air Force evaluation report in 
1957 on the performance of the Bell 
prototype of the HU-1A, and an ad- 
mission in the same year that the 
F1U-1A would fulfill Air Force rescue 
needs, the service persisted in procuring 
the Kaman H-43s, GAO said. 

GAO said Air Force’s "sole justifica- 
tion” for proceeding with the H-43s 
was the claim those helicopters could 
be procured "more quickly and 
cheaply” than the FIU-1A. "Our re- 
view disclosed, however,” GAO said, 
that "on the basis of information then 
available the Air Force had no sound 
justification” for this contention. 

• Defense Department role. GAO said 
Air Force proceeded in its procurement 
of H-43Bs despite Defense Department 
requests to withhold action. GAO said 
Defense eventually “was forced to re- 
luctantly approve" the procurement be- 
cause of the cost of cancelling the con- 
tract. Paul D. Foote, then assistant 
secretary of defense for research and 
engineering, requested the Secretary of 
Air Force by memorandum on Sept. 19, 
1957. to defer procurement of the 
II-43B. but GAO found no response. 

GAO concluded that the "Depart- 
ment of Defense failed to take firm and 
authoritative action to prevent the Air 
Force from proceeding with develop- 
ment and procurement of the H-43B 
helicopter under circumstances in which 
the reasonably prudent exercise of man- 
agement responsibilities would have re- 
quired that the Air Force be directed to 
procure the existing Army helicopter, 
and. that as a result, the government 
incurred additional costs of at least 
$9.5 million.” 

• Extra costs. GAO said that as of 


Nuclear Tests in Space 

Washington— Nuclear weapons lifted 
into space by Thor boosters were sched- 
uled to be fired late last week in the 
vicinity of Johnston Island in the Pacific. 

A joint Atomic Energy Commission- 
Defense Department announcement said 
plans are to explode the devices at 30 mi.. 
200 mi. and 500 mi. altitudes which 
would place them below, in and above 
the ionosphere. The highest and lowest 
shots will have yields of below a mega- 
ton. while the 200 mi. shot will be over 
a megaton (AW May 7, p. 26). 


Sept. 30, 1961, the 134 H-43As and 
H-43Bs cost— exclusive of spare engines 
and parts— $55.2 million while GAO esti- 
mated the same number of HU-1 As 
would have cost $40.1 million, a differ- 
ence of $15.1 million. After taking into 
account the savings made by concurrent 
production at Kaman of the Navy and 
Air Force helicopters, GAO said the 
"estimated minimum additional costs” 
of procuring the H-43s was S9.5 million. 

GAO added that procurement of the 
Bell helicopter also would have saved 
"an indeterminate" amount of money 
because of such factors as the simpli- 
fied logistical support which would re- 
sult from using one rather than two 
types of helicopters and elimination of 
the extensive flight testing of the H-43B. 

Thomas D. Morris, assistant secre- 
tary of defense for installations and 
logistics, said the 11-43 “offered certain 
bonus ojicrational features that made it 
a more suitable aircraft for the crash 
rescue mission” than the HU-1A heli- 
copter. Morris said advantages included: 
ability to fly in rugged, forested areas 
close to the ground because of its fixed 
rudder-like tail, as compared with the 
HU-1 A tail rotor which could get 
tangled in underbrush and cause loss of 
control; higher altitude capability; syn- 
chropter rotor design which develops a 
down-wash distribution which helps con- 
trol flames and the foam blanket and 
cools the rescue team; superior down- 
wind hover capability. 

Morris said “the judgment of the 
selection agencies appears to have been 
justified by the outstanding perform- 
ance of the H-43 helicopter in an op- 
erational role in the Air Force.” He cited 
rescues made by H-43s and the two 
altitude records claimed bv the H-43B 
-one of 29,846 ft. on Dec.’ 9, 1959, and 
another of 26,365 ft. with a 2.205 lb. 
payload on May 25, 1961. Morris con- 
ceded there were differences of opinion 
about the H-43 procurement but said 
"in the light of the information avail- 
able at the time of decision, the actions 
taken appeared to be the most reason- 
able in the interest of the Department 
of Defense.” 

In its report, GAO recommended that 
the Secretary of Defense exercise his 
management responsibility fully by pre- 
venting military' departments from sign- 
ing contracts "for the development of a 
major item” without his advance ap- 
proval. Morris said that although he 
could not accept the conclusions of the 
helicopter report, "we do fully recog- 
nize and support the principle” of the 
Secretary of Defense exercising his 
authority to prevent duplication, “es- 
pecially where non-tactical items are 
involved.” 
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USAF Starts Manned Saint Studies 

conduct u series of tlirec-niontli studies of vehicle designs, missions and sensors for a 
manned sateilite inspector, loosely referred to as a "manned 621A" or "Manned 
Saint" program. 

The designation 621A applies to the Air Force s unmanned satellite inspector, 
previously referred to by the code name Saint, and designed to rendezvous with and 
inspect potentially hostile earth satellites. In view of recent Department of Defense 
reluctance to identifv its space programs bv code names, the new program may well 
be called 621B (AW May 21. p. 26). 

Sis aerospace and avionics companies, numbering among them those most closely 
associated with the nation's manned space flight programs, including the prime con- 
tractors on Mercury. Dvna-Soar and Apollo, were notified late last month that the 
Air Force would start negotiating with them for contracts, which may run about 
S50.000 each, for three-month studies of manned satellite inspectors. 

Prior to notification, there hadn’t been any formal indication that a study program 
of this nature and magnitude was in the offing and the awards arc being made without 
an industry competition and to the apparent surprise of the selected companies. 

Four companies are scheduled to conduct vehicle configuration studies. They arc 
the Boeing Co.. Lockheed California Co., McDonnell Aircraft and North American’s 
Space and Information Svstcms Division. 

In addition, Hughes Aircraft Co. and Raytheon Co. will be asked to conduct three- 
month studies of sensors required by the military space inspector. These sensor 
studies by the two avionics companies will parallel sensor investigations that will be 
carried out by the four spaccframe manufacturers and their avionic subcontractors as 
part of the over-all system study efforts. 

Award of these study contracts by the Air Force may be one means by which the 
Department of Defense intends to implement its intentions, as mentioned last month 
by Deputy Secretary of Defense Roswell L. Gilpatric, of giving increasing attention 
through the remainder of the year to the military role in space. Gilpatric made his 
remarks at an Air Force Systems Command management conference in Monterey, 
Calif. (AW May 7. p. 29).' 

Besides its inspection mission, the manned version of Saint to be investigated by 
the Air Force and its contractors may be able to destroy potentially hostile satellites 
and defend itself and unarmed American satellites from hostile actions, according to 
indnstry speculation. 

Boeing, Lockheed Burbank and North American are known to have conducted 
intensive studies of manned military offensive and defensive space systems during 
the past several years. Boeing ran detailed studies over a year ago of such missions 
as bombing and reconnaissance under its partially Air Force funded Boss (Wedge) 
program (AW Apr. 10. p. 26). The Boeing Boss/Wcdgc efforts centered about 
follow-on versions of Dyna-Soar. 

Recently. Lockheed Burbank is understood to have devoted a sizable study effort 
to an orbital interceptor in addition to its partly funded work on Aerospace Plane and 
an accelerated prcproposal effort on the Apollo lunar landing module. 

North American has been championing manned military space systems for months 
(AW Ian. 29, p. 33) as an outgrowth of its global surveillance system studies among 
others. It had developed a system concept, known as Cosmos, of an orbital defensive 
weapon system to be deployed against hostile satellite-based offensive sveapon systems. 

Similarly, the Air Force’s Systems Command through its Space Systems Division 
has investigated a multi-purpose winged space vehicle which it called Saint 2 (AW 
Sept 25. p. 93), although the vehicle was envisaged to have far broader capibilitics 
than simply satellite inspection. 

Over the past six months or more. Space Systems Division has considered several 
possible anti-satellite (defensive) studies. It presently is evaluating industry proposals 
for a parametric anti-satellite study. This will be a feasibility study to determine all 
necessary anti-satellite parameters, such as types of weapons needed, ranges involved. 

The disposition of several proposed SSD planning studies, one for an orbital 
weapon system, another for an orbital defense system remains in doubt. Tire manned 
Saint studies may supplant the defense system, which was also expected to be 
manned. 

Air Force may also keep alive studies of orbital weapons, or so called "bombs in 
orbit" systems, originally studied under study requirements 79821-advanced earth 
orbital weapon system (high orbit) and 79822-advanced earth orbital weapon system 
(high orbit). 

The planning study, parametric study and advanced development objective arc 
different techniques by which Air Force conducts advanced studies and they differ 
largely in the source of funding. 


Gilpatric Will Head 
Defense-Industry Unit 

Washington— Defense Industry Ad- 
visory Council, whose members will 
be defense officials and representatives 
of firms doing business with the De- 
fense Department, will be formed soon. 
Deputy Defense Secretary Roswell Gil- 
patric announced last week. Gilpatric 
will serve as chairman. 

The council will serve as a forum 
for the Defense Department to pre- 
sent its logistics management objec- 
tives, outline its problems and detail 
what it has already done to produce 
weapon and other military systems more 
economically. 

It will also allow industry to pre- 
sent its suggestions and constructive 
criticisms to high Defense officials in 
the area of logistics management. 
Studies made by both Defense and in- 
dustry will be reviewed. 

Gilpatric said that ideally the group 
would consist of about 1 5 members, 
but that it may grow to 25. Industry 
members will all be company executives 
and in most instances will represent 
industrial associations such as the Aero- 
space Industries Assn., the Electronics 
Industries Assn., the National Security 
Industry Assn, and the American Ord- 

Gilpatric outlined the following 
areas which need study, but did not 
limit the council to them: 

• Development of more centralized 
procurement where the requirements of 
the services are identical. 

• Over 40% of defense contracts which 
are non-competitive, and how to control 
them in the public interest. 

• Procurement contracts in which the 
prime contractors simply serve as agents 
of the government in managing sub- 
contracts. Several recent major system 
contracts have made it mandatory to 
subcontract 50% or more of the work. 

• Trend away from mass production 
types of contracts to research and de- 
velopment types, with a minor portion 
of the funds spent on production. 

• Imbalance of orders favoring some 
companies while sharply cutting those 
to other companies due to shifts in 
technical emphasis. 

Last fall Defense began to search for 
a focal point for its contact with in- 
dustry, because Defense officials were 
spending an inordinate amount of time 
talking to representatives of industrial 
associations and individual company 
officials (AW Dec. 4. p. 50). 

The Defense Department-sponsored 
Logistics Management Institute will 
serve as the secretariat for the council. 
The institute was formed last fall to 
study what and how much Defense 
should buy, and how to buy it most 
economically and efficiently. 
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Defense Pledges Profit Changes to Senate 


By Katherine Johnsen 

Washington — Defense Department 
last week promised action to make 
changes in three procurement areas 
which the Senate's Permanent Investi- 
gating Subcommittee has charged have 
led to excessive profits by weapon sys- 
tems contractors. 

At the final subcommittee session, 
which ended a month of hearings. 
Thomas D. Morris, assistant secretary 
of defense for installations and logistics, 
declared that “we are in basic accord 
with the key objectives which have 
been highlighted by this subcommit- 
tee." These are: 

• "Break-out” of prime weapon system 
contracts— direct procurement bv the 
government of subsystems and sub-sub- 
systems— as early as possible. Sen. John 
McClellan (D.-Ark.), subcommittee 
chairman, has claimed that by direct 
procurement— particularly in the Nike 
program— the government could have 
saved money by eliminating the profits 
ol prime and major subcontractors. 

• Establishment of realistic target costs 
as a prerequisite for contracts in which 
the contractor is given an incentive 
bonus for reducing these costs. Evi- 
dence presented during the hearings by 
the subcommittee staff and General 
Accounting Office indicated that con- 
tractors are inclined first to pad costs 
for their own protection and then to 
achieve bonus incentive payments for 
performance below these costs (AW 
May 28, p. 36). 

• Setting of profits for the prime con- 
tractor on the work of subcontractors 
which will truly reflect the contractor's 
own effort. McClellan has charged “ar- 
bitrary mark-ups" and “profits on prof- 
its” were made by prime contractors 
which reflected no effort on their part 
(AW Apr. 16, p. 33). 

Standard Profit Rate 

Morris said that there has been a 
tendency to give prime contractors a 
standard profit rate on subcontracts. He 
said a re-examination has been started 
to achieve "a more precise measurement 
and analysis” of the contractor’s contri- 
bution, allowing a high profit rate in 
cases where the contractor assumes a 
substantial responsibility for subcon- 
tract work and a “minimal" profit on 
the procurement of standardized sub- 
contract items. 

McClellan applauded Defense De- 
partment’s "attitude of wanting to im- 
prove.” He said that the contractors 
under the three weapon systems investi- 
gated-Nikc. Atlas, and Bomarc-had 
also given the subcommittee and its staff 
fine cooperation. 


Morris and Maj. Gen. W. A. Davis, 
commander of USAF's Aeronautical 
Systems Division, finnlv defended in- 
centive type contracting as preferable 
to the cost-plus-fixcd-fce type of con- 
tracting. 

Although the profits to contractors 
under incentive contracts may be 
greater. Gen. Davis stressed, the final 
price to the government is less because 
of reductions in costs. 

USAF Study 

He said that an Air Force study of 
contracts settled over the past three 
years showed a consistent tendency of 
cost over-runs On cost-plus-fixcd-fce con- 
tracts and cost under-runs on incentive 
type contracts. On 730 cost-plus-fixcd- 
fce contracts amounting to S2.2 billion, 
there were cost over-runs totaling SI 49 
million, lie reported. There were cost 
under-runs of S142 million on 161 in- 
centive type contracts totaling S4.2 bil- 
lion. he added. 

Gen. Davis reported that Air Force 


Guerrilla War Aircraft 

Washington— Joint Chiefs of Staff, 
with the approval of Defense Secretary 
Robert S. McNamara, has ordered the 
Air Force to write an operational re- 
quirement for a low-speed, low-altitude 
aircraft which would be effective in guer- 
rilla warfare where targets are difficult for 
pilots to spot. Aim is to have some air- 
craft available in Southeast Asia at the 
end of the monsoon season by modifying 
aircraft currently in production. 

The order was a direct result of studies 
begun on a high-priority basis in April 
after the Army and the Navy submitted 
position papers to the JCS stating the 
need for such an aircraft in what the 
Defense Department now calls “counter- 
insurgency" operations (AW Mar. 26, p. 
13 and Apr. 23, p. 21). 

Air Force passed the task of writing the 
requirement to its First Combat Applica- 
tions Group at Eglin AFB, Fla. 

To gain information on w hat is needed 
in such an aircraft the Air Force has hur- 
riedly arranged with the Army to bus- 
two Grumman AO-1 Mohawk twin-turbo- 
prop, tw-o-place aircraft. These aircraft 
will be modified from their usual radar- 
infrared battlefield surveillance configura- 
tion to take tactical weapons such as 
bombs, machine guns, napalm and 

Launching racks will be attached to 
strong points on the wings. 

The operational requirements will be 
used as the basis for writing technical 
specifications prior to requesting pro- 
posals from industry. 


is now in the process of establishing a 
formal procedure for “an after-the-fact 
assessment" of costs on incentive con- 
tracts. This is to assure that contractors 
do not reap incentive bonuses on under- 
runs of costs which were misjudged in 
the first place. 

Under a new Defense Department 
policy on development contracts— where 
costs are not known with accuracy— only 
a fraction of the incentive to the con- 
tractor will hinge on cost. Morris told 
the subcommittee. In a typical missile 
contract, he said, one-half the incentive 
would be based on performance factors 
—range, payload, accuracy, reliability— 
and one-third would be based on time 
of completion. This would leave only 
one-third the incentive based on cost 
reductions. 

This contrasts with the past policy of 
going to straight cost-reduction incen- 
tives during the development phase of 
a program. 

As the missile moves into production, 
the weight given on cost reduction as an 
incentive would be increased, Morris 

Boeing's Case 

R. \V. Tharrington, assistant general 
manager of the Aerospace Division of 
Boeing Co., defended Boeing’s costs 
and profits on the 12-vear, SI. 6-billion 
Bomarc program with these observations 
to the subcommittee: 

• Company’s total profit of SI 24 million 
amounted to 7.6% of sales, before taxes, 
or only 3.6% after taxes. 

• With respect to “profit pyramiding,” 
the total gross profit paid to all tiers of 
the entire subcontract structure admin- 
istered by Boeing approximated S63 mil- 
lion. This, with Boeing’s SI 24-million 
profit, totaled S187 million, or 11.4% 
of sales before taxes. 

• All but S90 million of the S187 mil- 
lion will be repaid in taxes, leaving the 
total profit payment by the government 
on the SI -6-billion Bomarc program at 
approximately 5.5%. 

Tharrington pointed out that Boeing 
made cost reductions to the government 
on four Bomarc incentive contracts of 
S93 million-or more than the S90 mil- 
lion profits paid by the government on 

Subcontractor Testimony 

The subcommittee was critical of one 
of these incentive contracts on which 
there was a 32% under-run and on 
which Boeing earned a 14.5% profit. 
Testimony was presented by subcon- 
tractors— International Telephone &• 
Telegraph Corp., Westinghouse Electric 
Corp., Lear, Inc.— that Boeing had over- 
estimated their costs by millions of dol- 
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lars in negotiating an initial target price 
with the government. 

Gen. Davis commented that the sub- 
committee had singled out "the worst" 
contract and “the exception” in high- 
lighting its point that incentive con- 
tracts are over-estimated in the first 
place. 

Over a long period, Boeing’s cost 
estimates "have come out pretty close," 
according to Gen. Davis. He said the 
Air Force has developed a great confi- 
dence in the company, and probably did 
not check the estimates in the particular 
contract in the detail that it would have 
checked the estimates of “some com- 
panies we know are way off all the 
time.” 

Cost Reductions 

Tharrington disclosed that Boeing has 
recently started making incentive type 
contracts with its subcontractors, after 
McClellan criticized the company for 
justifying incentive bonuses for cost re- 
ductions to itself but not giving subcon- 
tractors the opportunity to earn such 
bonuses. 

Sen. McClellan noted that ITT, 
Westinghouse, and Lear had volun- 
teered cost reductions to Boeing with- 
out getting additional profit on the 

Morris stressed long-range planning- 
two or three years in advance— as the key 
to the effective and early break-out of 
weapon systems. He said that each of 
the military departments is establishing 
target dates for their major systems at 
which time prime contractors will be re- 
quired to furnish technical data neces- 
sary' for direct procurement of subsys- 
tems by the government. 

"We are stressing strict enforcement 
of contract provisions for timely delivery 
of technical data, which will provide for 
withholding of payments for non-deliv- 
ery,” Morris testified before the sub- 
committee. 

He reported that a training program 
for senior project managers, who would 
take over management responsibilities 
now left with prime contractors, will be 
started in the near future by the Army 
and will later be extended to Air Force 
and Navy. 

Examples Cited 

Gen. Davis cited several examples to 
illustrate USAF’s constant effort to in- 
crease direct government procurement 
and eliminate profits to prime contrac- 
tors. Between Fiscal 1959 and Fiscal 
1962, the percentage increase of direct 
government procurement to total fly- 
away cost on the following programs was 
presented bv Gen. Davis as: on the 
Lockheed C-130B, from 25% to 33%; 
on the Northrop T-3S, from 20% to 
40%; on the North American T-39. 
from 17% to 29%; and on the Republic 
F-105, from 25% to 32%. 


Static Firing of Saturn S-4 Stage 
Due Soon; Cold Tests Near End 


Sacramento. Calif.— Static firing of 
the liquid hydrogen-fueled S-4 stage of 
the National Aeronautics and Space 
Administration Saturn C-l launch ve- 
hicle is scheduled to begin at the Doug- 
las Aircraft Co. facility here this week. 

Company officials concede the sched- 
ule may slip as much as a week. First 
tests will be of a non-flvable battleship 
version. The two test stands in the fa- 
cility include steam ejector pumps and 
diffuser ducts beneath the Pratt &• 
Whitney RL-10A-3 engines to create 
a vacuum simulating starting conditions 
at an altitude of 13 mi. Douglas has a 
contract to produce 10 S-4 stages which 
will be acceptance tested on test stand 
1 . An all-systems test vehicle will be in- 
stalled in test stand 2 and will remain 
there throughout the program for con- 
tinuous evaluation of newly developed 
or modified systems. The all-systems 
test vehicle will be a prototype flight 

flow tests to evaluate facilities 
which transfer liquid hydrogen and 
liquid oxygen, engine chill-down tests 
and tests of the altitude simulator svs- 
tem are nearing completion. Chill-down 
tests are necessary to measure the time 
required to bring the six RL-10A-3 en- 
gines to the low temperature required 
for start. 

Hot tests of the battleship system will 
begin with runs at the maximum total 
thrust of 90.000 lb. Altitude simulator 
consists of a 31-ft. long diffuser tube 
around each of the six nozzles and ex- 
tending downward. At the bottom ends 
of the diffusers are blowout caps to pro- 
vide an exit for exhaust gases after ig- 
nition. The ejectors which create the 
initial vacuum arc fed steam at high 
velocity from accumulators where it is 
stored at 250 psi. At engine ignition, 
the diffuser cap is blown off and the mo- 
mentum of the exhaust gases maintains 
the altitude simulation. Used steam 
from the ejectors is exhausted out a bat- 
tery of large periscope-like ducts high 
on the test stand. 

Liquid hydrogen is transferred to the 
vehicle tank from a pair of 90,000-gal. 
spherical storage tanks at a rate of 2,000 
gal. per min. through vacuum-jacketed 
pipes. The 35-ft. diameter storage tanks 
arc double-walled and the 2.5-ft. space 
between the walls of each tank is evacu- 
ated of air and filled with 60,000 lb. of 
expanded volcanic silicate insulation. 
The tank design is expected to limit hy- 
drogen boil-off to 0.13% per day. 

Liquid oxygen storage capacity at the 
Douglas Sacramento facility is 42,000 
gal. A single blockhouse controls the 
whole facility. A special handling device 


has been developed for removing engines 
in the crowded space between the dif- 
fusers and the S-4 structure. It consists 
of a "cookie sheet” and an inflatable 
diaphragm which are slipped into the 
one-inch gap between the diffuser and 
the engine nozzle lip. The diaphragm 
is inflated until the cookie sheet bears 
the weight of the engine which is then 
detached from its thrust mount. The 
diaphragm is deflated and the cookie 
sheet and engine slipped onto a dolly. 

The S-4 test facility, originally used 
for static testing of Thor IRBMs, was 
re-equipped and the test stands enlarged 
at a cost of S2 million. The S-4 stage 
will be 41 ft. long, 18.5 ft. in diameter 
and will weigh 111,000 lb. when loaded 
with liquid hydrogen and liquid oxygen. 
The structure of the stage is made of 
aluminum alloy with waffle-patterned 
integral stiffening milled on the inside 
and surge baffles at the top of each tank. 
Unlike the Centaur hydrogen-fueled 
rocket, the insulation to limit hydrogen 
boil-off is on the inside of the S-4 tank 
and is a permanent part of the structure. 

The dome-shaped common bulkhead 
betwen the liquid hydrogen and the li- 
quid oxygen is also heavily insulated 
to prevent the colder hydrogen from 
freezing the oxygen. Spficrical bottles 
of helium used to pressurize the propel- 
lant tanks are located within the hydro- 
gen tank where the — 423F temper- 
ature makes it possible to store a 
given weight of helium in a much smal- 
ler volume without excessive pressures. 

The helium bottles are made of titan- 
ium which becomes 50% stronger when 
immersed in the cold liquid hydrogen. 
The pressurizing gas is so cold as it 
leaves the bottles that the system needs 
a helium heater and a warm restorage 
tank which are located at the base of the 
stage between the six engine thrust 
mounts. The heater is now being tested 
at the Sacramento facility. 

F-l Engine Reaches 
1.5-Million-lb. Thrust 

Full thrust of 1.5 million lb. was sus- 
tained for 151.8 sec. by the F-l liquid- 
fueled rocket engine at Edwards AFB, 
Calif., for the first time May 26. 

Developed by Rocketdyne Division 
of North American Aviation, Inc., the 
F-l is slated for use in a cluster of five 
as the first stage of the C-5 advanced 
Saturn vehicle for NASA's Project 
Apollo. Rocketdyne said it was the 
longest known full-thrust, flight-dura- 
tion run of an engine developing over 
one million pounds of thrust. 
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JCS Orders Improved Communication 

Washington-Joint Chiefs of Stall has outlawed the use of such unpleasant terms 
as "reprisal" and "total nuclear war" in an order which appears in the new Dictionary 
of United States Military Terms for Joint Usage. JCS. in what it said was a move 
to "ass St II dc St d g id facilitate communication." issued the following list of 
taboo terms and their substitutes: 



McNamara Outlines 
New Defense Studies 

Washington— Defense policy that will 
emphasize multiple feasibility studies by 
research organizations and industry, 
rather than detailed weapon system pro- 
posals by competing companies that arc 
costly in use of engineering talent and 
money, was confirmed last week by De- 
fense Secretary Robert S. McNamara. 

McNamara cited the mobile medium- 
range ballistic missile as an example in 
which weapon characteristics and alter- 
natives arc being decided after a scries of 
studies (AW Apr. 2, p. 22). This ap- 
proach to research and development 
was one of more than 60 unclassified 
study projects initiated by the Defense 
Secretary for completion between late 
June and March of 1963. 

Another study is aimed at applying 
the 5-year force structure and finance 
programs developed last year into 5-vear 
production programs for defense indus- 
tries and research organizations. 

Among the studies were: 

• Reduction of the complexity and im- 
provement of the reliability of Navy 
ships and weapon systems. 

• Use of aircraft which are not included 
in the 5-vear force plans— mostly non- 
combat aircraft— for proficiency and ad- 
ministrative flying. 

• Development of an effective approach 
to determination of a weapon require- 
ments for the North Atlantic Treaty 
Oreanization. 

• Development of a 5-year estimate of 
Air Force personnel requirements based 
on changes in the Air Force structure. 


especially reduction in the numbers of 
bomber aircraft. 

• Analysis of support forces overseas and 
how their cost can be reduced. McNa- 
mara suggested that more help from in- 
digenous sources would be used. This 
was one of a number of studies aimed at 
stemming the gold flow from the U. S. 

• Composition and mission of Army 

Gen. Gerhart Named 
To Command Norad 

Washington— L.t. Gen. John K. Ger- 
hart, Deputy Chief of Staff for Plans 
and Programs at USAF Headquarters, 
has been nominated by President John 
F. Kennedy to be Commander-in-Chicf 
of the North American Air Defense 
Command with the rank of General. 
He will relieve Gen. Laurence S. Kuter. 
who will retire July 31. 

The nomination led to a widespread 
shift of Air Force general officers, in- 
volving both operational and materiel 
commands. 

Lt. Gen. Mark E. Bradley. Jr., will 
become commander of the Air Force 
Logistics Command with the rank of 
General. At present he is Deputy 
Chief of Staff (DCS) for Systems and 
Logistics. He relieves Gen. William F. 
McKee, who was previously appointed 
as Vice Chief of Staff. USAF. 

Gen. Bradley will be relieved by 
Maj. Gen. Thomas P. Gerrity. who at 
present is commander of the Ballistic 
Systems Division of the Air Force Sys- 
tems Command. He will become a 
Lt. General. 


Other appointments made include: 

• Lt. Gen. C. Strother, to U. S. repre- 
sentative of the North Atlantic Treaty 
Organization's military committee and 
standing group, with the rank of Gen- 

• Maj. Gen. David A. Burchinal, to 
DCS for Plans and Programs in place 
of Gen. Gerhart, with the rank of Lt. 
General. 

• Maj. Gen. William S. Stone, to DCS 
for Personnel, with the rank of Lt. 
General. 

• Maj. Gen. Richard M. Montgomery, 
to Vice Commander-in-Chief. U.S. Air 
Force in Europe, with the rank of Lt. 
General. 

• Maj. Gen. Harvey T. Alness, to Di- 
rector of the Weapon Systems Evalua- 
tion Group, with rank of Lt. General. 

• Lt. Gen. Gabriel P. Disoswav, to DCS 
for Operations in place of C.cn. Strother. 

• Lt. Gen. Edward J. Ti’mberlakc, to 
Commander, Continental Air Com- 

News Digest 


Second successful three-stage launch 
of the Nike Zeus anti-missile missile 
over the Pacific Missile Range has been 
conducted at Pt. Mugu. The missile 
obeyed taped guidance signals from the 
target intercept computer on the ground. 

Beech Aircraft Corp. will build nose 
landing gear doors and the honeycomb 
emergency exit doors for the Lockhccd- 
Georgia C-l 41 transport. Earlier Beech 
won a contract for the flaps and ailerons 
for the same aircraft (AW Mav 21, 
p. 39). 

Space General Corp. has been 
awarded a S 300,000 Langley Research 
Center contract to build three inflatable 
paragliders— two of them flight models— 
which will be carried to 700,000 ft. alti- 
tude by modified Aerobee rockets. Dual 
flight objectives will be to study micro- 
meteoroid flux and suitability of the sys- 
tem for a controllable recovery device. 

Seaboard World Airlines last week 
purchased two additional Canadair CL- 
44 all-cargo transports to increase its 
fleet of the turboprop aircraft to seven. 
The aircraft will be placed in service 
in July and August and will permit car- 
rier to operate 1 50 transatlantic flights 
per month. 

United Aircraft and Flvgmotor AB 
of Sweden have signed an agreement 
permitting licensed production in Swe- 
den of several hundred Pratt & Whit- 
ney JTSD turbojet engines. Engines 
will power the Saab J37 aircraft, which 
the Swedish Royal Air Force is expected 
to order in quantity as a replacement 
for the Saab J35. 
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CAB Alerted to Faulty Traffic Estimates 


Board, airlines learning that continually over- 
optimistic forecasts cause many carrier problems. 

By Robert H. Cook 

Washington— Failure of many airline markets to produce traffic volumes as 
high as those predicted by the carriers is causing the Civil Aeronautics Board 
to adopt a more realistic attitude toward traffic forecasts. 

CAB staff analysts have long held that the customary method of basing fore- 
casts on the assumption that past growth rates will automatically continue 
in the future have too often failed to adjust for abnormal past growth or pos- 
sible changes in future travel patterns 


To a large extent, they contend, to- 
day's traffic level in the Florida market 
lias fallen far short of predictions made 
five years ago because neither the car- 
riers nor the Board could foresee that 
lower fares and turbojet aircraft would 
combine to divert much of the area's 
expected traffic into other areas such 
as the Atlantic and Caribbean markets. 

The most recent indication that CAB 
is paying more attention to this prob- 
lem is contained in a staff report on the 


current Trans-Atlantic Route Renewal 
Case (AW May 28, p. 58), which notes 
that it is "imperative" that there be a 
reliable forecast of the size of the At- 
lantic market. The report considers the 
market's 27% growth rate in 1960 as 
"abnormal" in that it was probably 
brought about by jet stimulation and 
the introduction of special excursion 
fares. The sharp drop to a rate of only 
7.8% last year was also considered un- 
usual, reflecting a slow economic re- 


covery along with a worsening interna- 
tional situation in Germany and France. 
The report's prediction for this year's 
growth rate was 22%, with a notation 
that the figure is based upon a stable 
economy, and that any political unrest 
in Europe could negate this prediction. 

Over-optimistic traffic forecasts have 
been recognized by both the Board and 
the airlines as one of the industry's 
common weaknesses and were recently 
brought into sharp focus by Robert C. 
Lester, former Secretary to the CAB. 

Rebutting criticism of the Board's 
past actions at an aviation symposium 
last year, Lester said: “The problem that 
CAB faced, it seems to me, over several 
years that they were awarding new com- 
petition, was not so much flic applica- 
tions that were in front of them, as 
these wonderful traffic forecasts that 
were in front of them. 

"The bankers believed those forecasts 
and put lots of money on them. The 
CAB believed them and new competi- 
tion was based on them. 1 think they 
had other reasons for certificating mul- 
tiple competition than merely the 
optimistic forecasts, but this, it seems 
to me. is what has gotten us into 
trouble. . . over-optimism on how traf- 
fic would grow. 1 think this is true. . . 
that everyone was over-optimistic about 
what traffic would be today.” 

Despite a severe winter and strike 
problems which combined to affect 
traffic to Florida in 1960. most informed 
observers feel traffic totals for that year 
make a valid comparison to illustrate 
that predictions by both the airlines and 
CAB for 1958 traffic in the New York 
to Florida and Great Lakes Southeast 
Sendee Cases were over-optimistic. 

Exhibits filed in the 1957 Great Lakes 
case show that Eastern Air Lines pre- 
dicted it would carry 40,000 passengers 
a year between Buffalo and Miami, if 
granted the Florida route. CAB analysts 
estimated the entire route, including 
Pittsburgh, Cleveland and Akron, would 
produce 1.148,000 passengers a year by 
the end of 1958. 

Total passengers carried in both direc- 

indicated by CAB figures, amounted to 
only 182,140 persons. Capital Airlines, 
with sole access to Buffalo, carried 26,- 
070 passengers between there and 
Miami. Balance of the route, over 
which Eastern was the major competitor 
with Capital, produced a total of 89,210 
passengers at Cleveland, 64,220 at 
Pittsburgh and 2,640 at Akron. 

The Chicago and Detroit points in 


Rehearing Ordered in Major Route Case 

Washington-Civil Aeronautics Board may be forced to reopen hearings on most 
of the Southern Transcontinental Service Case as a result of a U. S. Court of Appeals 
order directing a rehearing on the award of a Texas-to-Florida route to Eastern Air 

Crounds for reversal of the Board's action, sought on an appeal filed bv Braniff 
Airways, was that CAB failed to offer sufficient evidence to justify its contention that 
the route was needed by Eastern because of the airline's financial condition and com- 
petition from American, Trans World and United airlines, the court ruled. 



the sort of findings which enable us intelligently to pass upon the correctness of the 
judgment reached." 

The court pointed out that the CAB offered "no real analysis” of the relation of 
Eastern to the other Big Four carriers, and that it failed to document or explain the 

"Braniff is denied a route it probably would have obtained except for its com- 
petitor’s relative position with respect to other carriers,” the court said. In the 
"interest of fairness" a more complete explanation of the Board's reasoning is rc- 

1 Braniff filed for three separate routes in the Southern Transcontinental Case and 
was chosen for the Tcxas-Florida route by a CAB examiner, whose initial decision on 
tile route was later rejected by the full, five-member CAB. 
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the same case were estimated bv CAB 
to produce 1.895.59S and 1,250,000 
jjassengers respectively by the end of 
1958. Delta Air Lines, which won the 
Detroit-Miami route, predicted it would 
carry 114,180 passengers over the route 
bv the end of 1958. The actual total 
in 1960 amounted to 99,770, according 
to the Board's 10% sample of origina- 
tion and destination figures. The 1960 
total of passengers carried between Chi- 
cago and Miami was 246,080. 

In the New York-Miami Case, which 
resulted in Northeast Airlines being 
placed in competition with Eastern and 
National over the route. Northeast pre- 
dicted it would carry 1,297,505 pas- 
sengers by the end of 1958. Capital 
claimed the addition of Boston to the 
route would give it a total of 442,267 
passengers and the CAB foresaw a 
traffic total of 3.265,427 passengers for 
the entire route from Boston, including 
Providence. Hartford, New York, Phila- 
delphia, Washington, Jacksonville, 
Tampa and Miami. 

CAB statistics show the New York- 
Miami traffic, in both directions, prod- 
uced a passenger total for all carriers of 
918.334 passengers. 

Traffic experience resulting from route 
awards granted in 1959 in the Chicago- 
Twin Cities Case show a similar pat- 
tern of over-optimistic forecasts. 

Capital Airlines was placed in com- 
petition with Northwest Airlines, in 


Washington-Data from the flight re- 
corder carried by the Continental Air 
Lines Boeing 707 which crashed in Iowa 
on May 22 indicates the jet was de- 
stroyed by a bomb explosion in its lava- 
tory compartment and not by severe 
turbulence, as first suspected. 

According to Civil Aeronautics Board 
Chairman Alan S. Boyd, wreckage shows 
that the right side wall of the aircraft’s 
fuselage “blew straight out" as the result 
of a liigh velocity explosion. Rapid de- 
compression of the cabin, he said, could 
not cause this to happen. 

The body of one stewardess still 
strapped in her scat was found several 
miles from the aircraft's fuselage, and an 
autopsy showed it was riddled with what 
Boyd described as "shrapnel.” All 45 
on board were killed when the jet 
plunged to earth near Centerville. Iowa, 
on a flight from Chicago to Los Ange- 
les (AW May 28, p. 37). 

Appearing before the Senate aviation 
subcommittee headed by Sen. A. S. 
Mike Monroncy (D.-Okla.), Boyd said 
the 707's flight recorder indicated the 
aircraft flew through turbulence for 40 
min. prior to the crash. But during the 
5 min. just before the moment the jet's 
blip was observed to disappear suddenly 
from an Air Force radar scope, it was 


one portion of the case, and Northwest 
was granted a route with non-stop 
authority between Minneapolis and 
Milwaukee and the southern points of 
Atlanta, Tampa and Miami. 

Capital economists forecast a total 
traffic of 329,269 passengers for both 
airlines over the Minneapolis and Mil- 
waukcc-Chicago route. The Board's 
1960 statistics show a combined total 
for these points of 226,449. 

The Board's forecast for total ex- 
pected traffic along the route granted 
Northwest was 1 24.063 passengers. Ex- 
aminer J. S. Keith, who made the fore- 
cast. noted in his initial decision that 
this volume was not enough to support 
more than one non-stop carrier on the 
route and further cautioned that the 
forecast "may not be realized." 

Total traffic realized along this route 
for the cities of Minneapolis. Milwau- 
kee, Atlanta. Tampa and Miami, 
amounted to only 85.200 passengers, 
according to the Board's 1960 figures. 

Many industry observers now feel 
that the current' wave of merger talks 
and proposals has been generated in 
large part by the inability of both air- 
lines and the CAB to make more ac- 
curate forecasts. Over-optimism in traf- 
fic forecasting has gone hand-in-hand 
with overcapacity, many say, with the 
result that some carriers view merger 
as the onlv means out of their financial 
dilemma. 


flying in stable air. Boyd told the sub- 
committee. 

Stressing that the tragedy was not 
caused by any structural defect in the 
airplane. Boyd said that powder bums 
containing a strong residue of sulphur 
were found on wreckage that came from 
the jet's right rear lavatory. This indi- 
cated that a dvnamite-type explosive 
might have been used. 

The jet, which had requested descent 
clearance, was thought to be cruising at 
its assigned altitude of 39.000 ft. when 
the device was detonated. Wreckage was 
strewn over a lOO-mi.-long area, but 
most was concentrated within 3-5 mi. 
of the 707's fuselage. 

Structural pieces disclosed that at the 
time of ground impact the pilot had ex- 
tended the aircraft's landing gear. Some 
on board-presumably crew members— 
had donned emergency oxvgcn masks. 

Weather radar on the 707 apparently 
operated satisfactorily during the flight 
hour preceding the crash. Acting on the 
basis of its cloud picture, the Conti- 
nental pilot over-ruled an Air Force 
GCI (Ground Controlled Intercept) site 
technician and elected to deviate north, 
rather than south, of his course. 

The 707's turbojets, snapped from 
their pylons, were discovered within a 


l-to-3-mi. radius of the jet's fuselage. Its 
empennage was five miles from the 
point of maximum wreckage concen- 
tration. Vertical stabilizer and rudder 
were found 8.75 mi. out. 

FAA Administrator N. E. Halaby told 
the subcommittee that there have been 
five instances of in-flight bombing in 
U. S. civil aviation history. But in none 
of these, he said, has the guilty party 
collected a penny of insurance money. 

Boyd said he was “certain" the bomb 
vv-as detonated in the 707's lavatory 
rather than in its baggage compartment. 
A passenger, therefore, had to carry the 
device on board the aircraft. Although 
more intensive autopsies are now in 
progress, there has been no evidence as 
yet of copper wire fragments of the type 
common in time bombs. A simple fuse 
or cap could have been employed. 

Boyd and Halaby met last week and 
agreed upon a joint study to determine 
whether the government "had done 
everything it possibly could" to avert 
similar explosions in the future. One 
idea advanced by Sen. Monroncy would 
involve training" salesmen to sell insur- 
ance at airports and the elimination 
of coin-operated vending machines. 
Through a short question and answer 
session, such salesmen might be able to 
spot psychotics before they could board 
an aircraft, the senator said. 

Because all evidence points toward an 
explosion as the accident's probable 
cause, Boyd said he could “see no useful 
purpose" "in scheduling public hearings. 
The Board probably will elect to take 
depositions from those in a position to 
supply useful information in lieu of the 
hearing. 

Aircraft Shifts Cited 
In Merger Hearings 

Washington— Merger of Eastern Air 
Lines and American Airlines would re- 
duce the problem of overcapacity by 
permitting the shift of aircraft fleets 
from one route to another according to 
seasonal demands, Melvin A. Brenner. 
American vice president, said last week 
at Civil Aeronautics Board hearings in 
the American-Eastern Merger Case. 

The hearings, which are now enter- 
ing their fourth week, have been de- 
voted almost entirely to the operating 
plans that will be adopted if the merger 
is approved. As in past sessions. Delta 
Air Lines legal counsel, backed by 
Braniff Airways attorneys, continued to 
monopolize the cross-examination of 
American and Eastern witnesses. 

Brenner, who spent a total of four 
days on the witness stand, said that be- 
cause of the "seasonal swing of capac- 
ity,” the merged carrier could meet its 
obligations with six fewer jet aircraft 
than would be required for the two air- 
lines separately. 


Bomb Is Suspected in 707 Crash 
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New Shell designed refueler “inspects” 
every drop of fuel it delivers— can pump 
600 gpm to reduce fueling time 


Shell has designed a new retueler that can pump 600 gallons of 
fuel per minute, “inspects” it tor cleanliness and can shut itself 
off automatically to help assure outstanding quality. It even has 
a “gold-fish bowl” cab (see picture) for maximum visibility. 

Read how its maneuverability, front-end refueling system 
and built-in elevator help make this vehicle exceptionally sate, 
efficient and simple to use. 


T he picture on the left shows the 
business end of Shell’s new 10,000- 
gallon refueling truck. 

Airlines are happy with the new re- 
fueler because it helps them reduce 
costly ground time for their jets. Here's 
how: Each refueler can pump 600 gal- 
lons of jet fuel a minute. Working as 
a team, two units can refuel an aircraft 
—20,000 gallons— in 17 minutes. 

The refueler's low silhouette lets it 
maneuver with ease into refueling po- 
sition between engine pods. 

The new Shell truck's cab even has 
a roof of glass, allowing the driver to 
position the truck swiftly and safely. 

Front refueling for 
efficiency, safety 

Refueling is done from the front of 
Shell’s refueler. There is less chance 
of accidents. 

The new truck even has an elevator 
(the pumping platform is hydraulically 
operated). This makes it easier to hook 
up refueling hoses to a plane. Each 
truck has a special filter-separator. It is 


designed to meet strict military speci- 
fications for fuel cleanliness— and the 
even stricter specifications imposed by 
Shell scientists themselves. 
note: Precautions are taken against 
dirt or moisture all along the line, 
whenever fuel is transferred from one 
container to another— from refinery to 
tank barge to storage tank to trucks to 
aircraft. 

Checks and double checks 
to prevent accidents 

It’s highly unlikely that water could 
get into the new refueler. But if it 
should, this remarkable unit is de- 
signed to prevent it from getting into 
an airplane’s tank. Each refueler has 
a highly sensitive water slug device. 
If it detects water in the fuel, a filter- 
water separator slug valve can stop the 
pump in half a second. 

The "deadman’s control” is another 
safety device. It allows operation by 
remote control, and gives the operator 
freedom to oversee the entire fueling 
operation from the best location. 
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New Shell designed refueler, left, snuggles between the pods and 
under the wing of aircraft. Two of these refuejers operating stnmU 


Should trouble occur, the “deadman’s 
control” can also stop the pumps. 

More automatic features 

Pumping pressures are regulated au- 
tomatically. The truck’s brakes lock 
automatically when the pumping op- 
eration begins.They cannot release un- 
til pumping is finished and the hose is 
returned to its receptacle in the truck. 

These are just a handful of the many 
features Shell has designed into this 
remarkable truck. They give you an 
idea of how much imagination and 
care Shell and its dealers invest to 
serve aviation better. 

For full information on Shell’s avia- 
tion products and services— including 
refueling developments— write: Shell 
Oil Company, 50 West 50th Street, 
New York 20, New York. 



Shell is the nation's leading 
supplier of commercial aviation fuel— 
and has been for more than a decade. 









Second Trident Makes Maiden Flight 

Second de Havilland Trident DH-121 three jet transport (foreground) made its maiden flight May 20, flying for 1 hr. 55 min. from 
the Hatfield. England, production plant airfield. First Trident has flown 115 hr. in 105 flights with program 10 hr. ahead of schedule. 
Airplane has flown at Mach .88 at 52,000 ft. in handling trials; Mach 0.9 flights will commence after completion of flutter trials. Com- 
pany said preflight tests on Trident control simulator (AW May 14, p. 107) indicated low speed outboard ailerons would not be needed 
and flight testing has confirmed the finding: thus the ailerons will not be installed on production aircraft as originally planned. Other tests 
have included inflight operation of reverse thrust with no trim changes and no loss of lift. 


Preliminary CAB Opinion Orders 
Southern to Resume ALPA Talks 


Washington— Southern Airways will 
be ordered to resume bargaining with 
union pilots who struck the carrier 
two years ago or face action that could 
lead to the loss of its operating certifi- 
cate, according to a tentative Civil Aero- 
nautics Board finding. 

Only questions at issue in the dead- 
lock are whether non-union pilots em- 
ployed bv Southern should retain their 
seniority and whether those who struck 
should be subjected to disciplinary 
action. The demands of the carrier are 
"illegal" on each point, CAB said. 

Chairman Alan S. Boyd. Vice Chair- 
man Robert T. Murphy and Member 
G. Joseph Minctti— all Dcmocrats- 
eoncurred in the decision, while the 
CAB's two Republicans. Chan Gurney 
and Whitney Gillilland, did not. 

The Board's tentative finding, which 
reverses the Sept. 22, 1961. decision of 
Examiner William Cusick, was issued 
on May 25— four days before an ALPA 
board of directors meeting called to 
elect a new slate of union officers. 
Settlement of the Southern strike has 
been a major issue in pre-election cam- 
paigning within ALPA and incumbents 
seeking re-election can be expected to 


exploit the Board's announcement. 

Although the strike began on June 
5. 1960. negotiations between Southern 
and ALPA did not collapse until July 
12. Strike-breaking pilots hired after 
the latter date must give way to ALPA 
members. "The seniority of strikers 
reinstated is to he unimpaired." CAB 
said, adding that Southern may disci- 
pline its employes as it sees fit but 
any such action is to be covered by 
statutory grievance procedures. 

Unless Southern management begins 
another round of bargaining 50 days 
after CAB's final order, the Board said 
it would take "appropriate steps" under 
a section of the Federal Aviation Act 
that empowers it to modify, alter, sus- 
pend or revoke any airline's operating 
certificate. But Board action in this di- 
rection can be staved by court appeal, 
and Southern President Frank W. llulsc 
has warned that lie will make such an 

Southern's demand that ALPA pilots 
take a place behind the non-union pilots 
on the airline’s seniority list amounted 
to "unwarranted discrimination against 
the strikers.” CAB said. On the subject 
of discipline, it held that Southern’s 


stand would deprive employes of "their 
statutory right to submit grievances to 
an adjustment board." 

The Atlanta-based local service car- 
rier would not be bargaining in good 
faith if it continued to insist that these 
two demands be included in any strike 
settlement, CAB said. 

The announcement of the tentative 
CAB finding, which came in the form 
of a press release, stated that this was 
not the Board's final decision. The 
final ruling will come “at a later date,” 
the release said. 

CAB Upholds Terms 
Of LACSA Control 

Washington— Pan American World 
Airways' request for relief from the 
strict conditions Civil Aeronautics 
Board ordered in approving Pan Ameri- 
can control of LACSA. the Costa Rican 
flag carrier (AW Feb. 5. p. 40), has 
been denied. CAB did however, leave 
the door open to future relief if it be- 
comes necessary. 

Pan American had said it might be 
left at a competitive disadvantage if 
other carriers reduced fares to meet 
those of LACSA and Pan American 
could not. CAB had prohibited Pan 
Am from using LACSA's lower fares as a 
reason for seeking fares less than Inter- 
national Air Transport Assn, minimums. 
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Pakistan Airlines Plans Helicopter Service 


New York-Pakistan International 
Airlines is considering the purchase of 
three twin-turbine helicopters— either 
Boeing- Vertol 107s or Sikorsky S-61s 
—to begin a domestic passenger sendee 
initially in East Pakistan. 

New York Airways has made a study 
of the prospective operation, and a tech- 
nical assistance program under auspices 
of the State Department for initial oper- 
ation of the sendee may be developed. 
This would follow the precedents of 
assistance provided by Trans World 
Airlines to Ethiopia and Saudi Arabia 
and by Pan American World Airways 
to Afghanistan. 

Air Commodore M. Nur Khan, man- 
aging director of the Pakistan airline, 
said that government approval of the 
sendee, which requires both capital in- 
vestment and subsidy, would be sought 
this year. Once government approval is 
obtained, he said, delivery of the heli- 
copters would require about a year, per- 


mitting sendee to start in the latter half 
of 1963 or early 1964. 

Eventually the helicopter sendee 
would be extended to inaccessible or 
mountainous regions of West Pakistan, 
but the geography of East Pakistan, 
cross hatched with streams and rivers 
making up the deltas of the Canges and 
Brahmaputra rivers, and the lack of 
surface transportation because of the 
river barriers, give it a natural require- 
ment for rotary wing operation. 

Pakistan is considering two versions 
of the Sikorsky twin turbine transport, 
one, the S-61L long-fuselage develop- 
ment of the Navy HSS-2 in service with 
Los Angeles Airways, and the S-61N. 
The latter has the long fuselage, but re- 
tains the floats and water-tight hull of 
the basic Navy ship. 

The Vertol 107-2, ordered by the 
Marine Corps as the llRB-1 ami with 
greater payload capacity than the 107. 
is the 107 version under consideration. 


It also has sponsons and a water-tight 
fuselage. Emergency water capability is 
considered essential but roughness from 
river currents makes scheduled water- 
based operation impracticable, the sur- 

Othcr twin-turbine helicopters arc in 
development in Europe, the survey said, 
but only these two are immediately 
available and suitable. Small single 
engine helicopters in the Bell 47 or 
Hiller 12E class were considered too 
small and too short ranged for the Pakis- 

The* medium class Sikorsky S-62A 
also was studied in the survey. Full pay- 
load and reserves would limit its range 
to less than 100 mi. 

Cost of three Vertol 107s, including 
shipping, four spare engines, rotatable 
spares, a two year supply of consumable 
spares, and special tools adds to S3.040,- 
404. Inclusion of training costs and 

total capital investment to S3.530.904. 

The Vertol helicopter is used for pur- 
poses of the study, but no recommenda- 
tion is made between the two aircraft. 
Air Commodore Nur Khan visited both 
manufacturers late last month, but ex- 
pressed no preference. Prices of both arc 
about the same, he said, with the Sikor- 
skv unit proposal the lower bv about 
Sl'5.000. 

Annual revenues of Sl.859,432, in- 
cluding SI, 549, 527 in passenger rev- 
enues and the balance in cargo, are 
estimated in the survey. An annual 
operational loss of S70.057 and a total 
annual subsidy of S263.006 after inclu- 
sion of overhead is forecast. 

Foreign exchange requirements are 
estimated at $3,418,904 for the initial 
investment and S800.385 annually for 
fuel and spares. This is an important 
consideration for the Pakistani airline. 
International operations, conducted now 
by the airline with a leased Boeing 707 
aiid Lockheed 1049 Super Constella- 
tions. enable the airline to earn back 
about 73% of its foreign exchange ex- 
penditure for equipment, Air Commo- 
dore Nur Khan said. Such earning po- 
tential is a key reason, rather than pres- 
tige, he said, for small-nation interest 
m establishment of an overseas airline. 

This return compares with a domestic 
operation like the Pakistan rail System 
which also invests relatively large 
amounts in foreign equipment but 
which can earn little of it back in an all- 
internal operation. 

The proposed helicopter sendee might 
bring a similar objection, but Pakistan 
airlines also bought Viscounts and Fok- 
ker Friendships for its internal routes. 
Delivery of the first Boeing 720B of 
three ordered by the airline has been 
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made, and two more aircraft are sched- 
uled for delivery later this year, all for 
use in international service. 

Pakistan Airlines is now digesting its 
expansion into the transatlantic market 
a year ago. It began with one jet flight 
a week New York to London, but has 
since increased this figure to three a 
week. 

DC-3 Phaseout 

Domestically, the airline is preparing 
to phase out its DC-3 equipment and is 
operating F-27s both in East and West 
Pakistan. In East Pakistan, however, 
the airline has instituted a DC-3 Air-Bus 
service with fares 10% higher than rail 
travel. 

It has been averaging 70-80% load 
factors and making money, even though 
Pakistanis have grown as discriminat- 
ing in their preference for turbine- 
powered aircraft as travelers of other 

The proposed helicopter service, de- 
signed to provide a radial service from 
Dacca, East Pakistan's capital, to 25 
areas of commercial importance or of 
extreme inaccessibility, would eliminate 
some F-27 or DC-3 service, but would 
feed Pakistan Airlines’ fixed-wing traffic 

Helicopter routes are concentrated in 


the western half of the country, cut off 
from Dacca by unbridgeable rivers. 
There are no roads and no through rail- 
roads from Dacca to the northwestern, 
western and southwestern areas, and the 
cost to build them is considered prohibi- 

For a traveler to go from Dacca to 
Khulna to the southwest, he must first 
fly to Jessore and then make a three- 
hour 30-mi. bus or car trip. 

If he goes on from Khulna to East 
Pakistan's second seaport, Chalna, it is 
a 15-mi. motor boat trip, since there is 

Comparison of helicopter and rail 
travel time and fare between these same 
two points shows: 

• Dacca-Jessore. 18:57 hr., fare 60.75 
rupees by rail; helicopter. 38 min. and 
fare 30 rupees. 

• Dacca-KImlna, 21:20 hr. and fare 
66.66 rupees by rail; helicopter, 37 min. 
and 50 rupees. 

The survey contends that the heli- 
copter service, operated city center to 
city center would be faster than the 
existing Dacca-Jessore F-27 sendee 
when time to airport is considered. At 
Dacca, ground time is longer than the 
38 min. helicopter flying time, accord- 
ing to the sun'ev. 

Fare structure for the helicopter 


service averages 10.29 cents per mile, 
somewhat higher than fixed-wing fares, 
the sun'ev said. The sun’ev estimates a 
minimum of 200,000 passengers a year 
at this fare level and an over-all load 
factor of 77.S%. Direct operating cost 
per hour for the helicopter is estimated 
at $274 and ground, and indirect costs 
at $44 per hour. 

Proposed Schedule 

The proposed schedule in the survey 
calls for two ships flying and one in 
maintenance. Each operational ship 
W'ould fly S-9 hr. daily for a combined 
total of 2,218 scheduled aircraft miles 
daily. 

Specific sites for heliports were not 
selected in the sun'ev, but photographs 
of the terrain at each were included 
with the comment that plenty of suit- 
able sites were available. 

There are 1 2 airports, two abandoned 
airfields and 12 strips in East Pakistan, 
most built during World War 2. These 
are suitable for light aircraft generally, 
but their location away from cities 
makes them inconvenient and they are 
not well suited to heavier commercial 

fixed-wing service rather than opening a 
helicopter operation would be extremely 
high, the survey said. 
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Boeing 727 test program to cost $30,000,000 


Requiring 865,000 man-hours, the test program for the new 
Boeing 727 will include the manufacture of two complete air- 
frames solely for structural test purposes. The first airframe will 
he tested to destruction to prove its structural integrity and to 
determine the ultimate limits of its strength. The second will 
undergo 16 months of load tests simulating the repeated flight, 
maneuver, pressurization and landing loads a 727 would encoun- 
ter in approximately 20 years of airline service. 

The 727’s systems — from cockpit to flight surfaces and including 
associated hydraulic systems — will undergo complete testing 
and evaluation in a full-scale mockup. 

Meantime, some 4,500 hours of wind tunnel test time, and 250 
flight hours on the 707 prototype applicable to the 727, have 


already been carried out. In addition, 727 components and sys- 
tems common to the 707 and 720 have been "tested” in more 
than a million hours of Boeing jetliner operations. 

Boeing 727s will bring airlines the unique benefits of design, test 
and manufacture by the world’s most experienced builder of jet- 
liners. So far, 127 Boeing 727s, America's first short-to-medium 
range jetliner, have been ordered by American Airlines, Eastern 
Air Lines, Lufthansa German Airlines, Trans World Airlines, 
and United Air Lines. Deliveries will begin late next year. 
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TO THE TARGET... AND HOME AGAIN! 


Eclipse-Pioneer Dead Reckoning Computer Systems 
are designed to do a complete navigation job— particu- 
larly ideal for one-man aircraft where the pilot has to 
do everything himself. We've been producing them 
for the military for almost three years, but commer- 
cial carriers operating trans-oceanic routes will find 
them equally useful. They've been successfully flown 
on such aircraft as the F-100, C-130, F-105, A3D, 
A4D-2, A4D-2N, F4H-II— about 2,000 are currently in 


use. Some weigh as little as twenty pounds. And 
they're accurate. Our latest DR Computer, the 
AN/ASN-41, for example, has an accuracy of / of 1 % 
of the distance traveled— fine-line flying in anybody’s 
book. 

The self-contained system gives constant readings 
in latitude-longitude to a pre-set target with no out- 
side aids . . . can be reset en route to other targets. It 
registers miles-to-target or miles-from-base and can 


even be used as a steering indicator or to plot a lead 
collision course to any moving target . . . and, of 
course, home again. 

The AN/ASN-41 has an automatic wind-memory 
feature for use with doppler or inertial sensors. It 
can make position corrections as needed. It can be 
tied in with plotting boards, position recording equip- 
ment, auto-pilots, inertial platforms, and bomb/NAV 
computers. The system also features digital tech- 


niques. Modular construction offers simplified 
maintenance. 

For nearly four decades our business has been the 
design and manufacture of specialized navigational 
systems for aircraft. The AN/ASN-41 is the latest 
example of this capability. 

Whatever the navigational problem, if it can fly, 
Eclipse- Pioneer can solve it. We can be reached in 
Teterboro, New Jersey. 




Eclipse-Pioneer Division 


WHERE IDEAS 
UNLOCK 
THE FUTURE 



AIRLINE OBSERVER 

► Iberia Airlines of Spain is reorganizing the middle and upper echelons of 
its management structure. General Julio Rubio, who was recently named 
acting chairman of the airline's board (AW Jan. 8. p. 86). will remain in 
the top post but a new management team under him is expected to consist 
of officers schooled in airline operations. Juan Viniegra. long-time member 
of Iberia’s management, has been named secretary of the board and it now 
appears that he is slated to assume one of the top positions within the next 
two years. 

► NASA Flight Research Center. F,dwards AFB, Calif, will receive a late 
model Convair B-58 on bailment from USAF for research in handling- 
qualities and traffic control problems relating to the supersonic transport. 
Federal Aviation Agency will work closclv with NASA on the program. NASA 
requested the aircraft two years ago. 

► USAF Lockheed C-Hl transport will incorporate “zero-ducting" on its 
four Pratt & Whitney TF33-P-7 turbofan engines to eliminate vibration dam- 
age to the engine exhaust pipe caused by bypass air from the fan. New design 
extends the fan ducting to a point even with the engine exhaust outlet, 
creating a cowling-within-a-cowling effect. 

► Airlines arc still cool to the idea of an early introduction of a supersonic 
transport, but some top officials are showing new interest in a design 
proposal that will permit an aircraft to operate economically at subsonic 
speeds on medium-haul routes, such as New York-Cliicago, as well as long- 
haul and intercontinental routes at supersonic speeds. The design applies 
the variable sweep wing principle. 

► Merger talks between Central Airlines and Ozark Air Lines arc still in 
progress with agreement expected shortly. Meanwhile. Curtis L. Carlson. 
Minneapolis businessman, has joined Carl R. Pohlad (AW May 14, p. 40) 
in purchasing controlling interest in Central, 

► Federal Aviation Agency has awarded three additional contracts totaling 
$500,992 in the government-industry research program on supersonic trans- 
port technical problems (AW May 28, p. 28). Contracts went to Coordinat- 
ing Research Council of New York, Southwest Research Institute of San 
Antonio and Hughes Aircraft. 

► Russia’s Aeroflot appears to be having a serious load factor imbalance 
on its much-publicized, 55-min.. Moseow-Leningrad shuttle operation. Aero- 
flot inaugurated this operation with 100-passenger, twin-jet Tu-104B trans- 
ports in April, 1959. About 1.450.000 passengers were handled in the three- 
year period. Difficulty is that a million of these passengers flew from Lenin- 
grad to Moscow and only 450,000 from Moscow to Leningrad. Aeroflot has 
been running six Tn-104B round trips daily on the route during the winter, 
blights will be stepped up to 1 5 round trips daily this summer. 

► Air-India has replaced its Lockheed Super Constellations with Boeing 707 
jets on the Bombav-Delhi-Moscow run. 

► Passenger traffic on the North Atlantic increased 1 5.3% during April, com- 
pared with the same month last year, according to the International Air 
Transport Assn. Available seat miles rose 11.1% and the average passenger 
load factor for the month was 49.1 %, an increase of 1.8% over the previous 
April. 

► Federal Aviation .Agency plans to accept new air traffic controllers who can 
pass a special aptitude test developed by the agency regardless of whether they 
possess ATC experience. For the past three years, FAA has filled controller 
vacancies from a list of those who passed a 1959 civil service examination 
which made ATC experience a pre-requisite. In its Fiscal 1963 budget 
request, the agency has asked authority for about 1,900 additional ATC 
specialists. 


SHORTLINES 


► American Airlines’ Convair 990's wall 
replace Boeing 707s on its 9:20 a. ill. 
New York-Dallas-El Paso flights begin- 
ning June 3. On June 17. 990s will 
replace 707s on the 9 a. m. New York- 
Chicago-Phocnix flight. 

► Alitalia’s passenger traffic between the 
U.S. and Europe increased 53% in 
April over April. 1961, and 54% for the 
first quarter over the same period last 
year, the airline said. 

► Braniff Airways’ air freight volume 
reached 3.5 million ton miles during the 
first quarter of 1962— a 24% increase 
over the first quarter of 1961, the 
airline said. 

► Civil Aeronautics Board has suspended 
and is investigating Los Angeles-Las 
Vegas excursion fares proposed by 
Bonanza. Trans World, United and 
Western Airlines. Bonanza. TWA and 
Western fares would provide round- 
trip service for S26 subject to certain 
limitations. United's fare for the route 
would be $23. Bonanza's proposed 
$15.85 one-way night coach fare is also 
under suspension. 

► Delta Air Lines’ net income was $1.1 
million for April compared with $764.- 
000 for April. 1961. Sale of aircraft 
accounted for S261.000 of the total for 
this April, whereas the April, 1961 
figure contained no revenue from this 
source. Delta said. 

► Mohawk Airlines’ Univac real-time 
computer system for confirming reser- 
vations and making up-to-date flight 
information available to its sales agents 
began operations late last month. The 
Univac system can confirm reservations 
in 4 sec. as opposed to 2-3 min. under 
the old procedure. 

► National Airlines’ net income for 
.April totaled SI million from operating 
revenues of $S.3 million. Net income 
and operating revenues for April, 1961. 
were S292.728 and S6.2 million respec- 
tively, The earnings bring profits for 
the first 10 months of Fiscal 1962 to 
$4 million, compared with a net loss 
of $5.6 million for the same period 
last year, the airline said. 

► Philippine Air Lines will begin the 
first nonstop jet service between the 
U.S. and the Philippines on June 20. 
Initially, service will be one flight 
weekly between San Francisco and 
Manila. The airline will also operate 
four other flights weekly with DC-S 
equipment between Manila and Hong 
Kong. 
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SAVE 

with new modular- 


75% in space... 55% in weight 

design JOYBLOCK TERMINAL BLOCKS 


Compact and light weight . . . two big reasons why aero- 
space designers and engineers are looking with special 
interest at new Joyblock Terminal Blocks. 

Joyblocks give you almost twice as many circuit 
terminals as conventional blocks in the same length. Fabri- 
cated mainly of polycarbonate resin and aircraft-quality 
aluminum alloy with 4130 steel alloy studs, they're 55% 
lighter than competitive blocks, yet sturdy and rugged 



enough to survive a gauntlet of mil specification environ- 

Notice the description “modular-design''. JOYBLOCKS 
arc built around the idea of easily-replaceable terminal bases, 
which can be removed or replaced in just a few seconds' 
time. No other circuits on the block are disturbed. They cun 
be expanded or contracted without troublesome dismantling 
and reassembling of the entire unit; terminals snap on and 
off the base rail with practically no effort. 





Our busy customers operate in 79 lands on six 
continents. Wherever they fly, Pratt & Whitney 
Aircraft's service representatives are ready to help. 

We’ve taught jet facts to thousands of students 
everywhere, from 40,000 feet over Stock- 
holm to ground level at our Connecticut 
headquarters. 

And we do other things. Our engineers 
begin working with airlines and manufac- 
turers before the first jet engine is even 
shipped. Constant liaison with customers 
helps establish operating procedures, 
overhaul techniques, and spare parts 


requirements. Field service representatives are 
assigned to airlines using our jet engines to help 
with any phase of engine operation, maintenance, 
and overhaul. 

Finally, we pay attention to the details — 
spare parts, manuals, drawings, catalogs 
— that are an integral part of Pratt & 
Whitney Aircraft service. 

The result is dependable, complete 
service — another reason why Pratt & 
Whitney Aircraft jet engines fly more 
people more places than any other engines 
in the world. 


Pratt & 
Whitney 
fiircraft 

U 
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Bendix Continues Own Lunar Rover Study 


By Barry Miller 

Several concepts of roving lunar 
vehicles, unmanned and manned alike, 
are being investigated by Bendix Corp.'s 
Systems Division in anticipation of the 
need for such vehicles to support 
manned landings on the moon and ul- 
timately to take part in planetary ex- 
ploration. 

Company designed and constructed 
a 1/10 scale model of an unmanned, 
nuclear-powered vehicle, optimized to 
achieve the maximum number of mis- 
sions possible for a single vehicle with- 
in the imposing constraints of lunar 
soft landing capability expected over 
the next several years. The model is 
mobile, but not self-powered. As shown 
in accompanying photographs, this ve- 
hicle is designed to fold into a nose 
cone of a three-stage launch vehicle, 
consisting of the two-stage Saturn C-l 
configuration with a liquid-hvdrogcn 
Centaur upper stage. The intended rov- 
ing vehicle weight (1.756 lb.) and the 
soft-landing capability of the launch 
vehicle for which it was designed, place 
this model in the class of surface roving 
vehicles originally envisioned for the 
Prospector program (AW Oct. 2 p. 52). 

In addition, plans for an entire 
family of roving vehicles which would 
be modular in design, providing them 
with growth capability paralleling what 
is expected from a space vehicle like 
the Apollo, have been worked out. This 
modular series of vehicles would use 
many of the basic subsystems and ideas. 


such as the traction technique, wheel 
design, navigation, guidance and con- 
trol, and communications incorporated 
in the model built by Bendix. 

Like a number of other companies, 
Bendix has been working on extrater- 
restrial vehicle designs for more than a 
year, devoting a total of 1 5 man-vears 
to the effort, despite the failure of the 
Prospector or an alternate program to 
materialize and despite the disappoint- 
ment, shared by a sizable group of other 
competitors, at the cancellation of an 
Air Force roving vehicle study program 
(AW Dec. IS, p. 56) after costly pro- 
posals had been submitted. 

Bendix believes that roving lunar 
vehicles will play a vital role in the 
manned lunar program, possibly includ- 
ing participation in landing site selec- 
tion for the Apollo program, although 
this mission is not now in the an- 
nounced Apollo plans, according to 
R. G. Eisenhardt, manager of lunar and 
deep space programs for Bendix Sys- 
tems in Ann Arbor, Mich. 

Besides assisting in the search for 
and identification of landing sites, an 
unmanned vehicle could place beacons 
or other landing aids in place to aid 
Apollo landings. 

Unmanned vehicle pictured here will 
measure 22 ft. in over-all length and 8 
ft. in height when unfolded. It is de- 
signed for: 

• 500 mi. range with 90% reliability. 

• 2,000 mi. range with 50% reliability. 

• Payload capability of 275 lb., suf- 
ficient for a selection of scientific ex- 


periments and equipment, including a 
soil drill which can penetrate lunar sur- 
face to a depth of 15 ft., a television 
camera, spectroscope and optical peri- 

Vchiclc employs three non-colkipsi- 
ble 5-ft.-dia. wheels as its basic means 
of locomotion, with the two rear wheels 
spaced 12 ft. apart. The wheels effec- 
tively arc a mechanical effort to simu- 
late a pneumatic wheel, which Eisen- 
hardt says would be undesirable on the 

Each wheel is one foot wide, has tem- 
pered aluminum spokes and recessed 
stainless steel webbing which connects 
the spoke rims around the wheel’s 
periphery. The spokes can deflect radi- 
ally and tangentially. 

In the design, it was desired to mini- 
mize locomotive power regardless of 
load and soil constant. To do this, it is 
necessary to keep the rolling resistance, 
a direct function of wheel width and 
bearing pressure (analogous to inflation 
pressure of a pneumatic wheel), rela- 
tively constant. 

Width is maintained constant by de- 
sign as the webbing offers no area for 
increase in width. This is somewhat 
akin to an automobile tire which under 
load does not widen at the tread but 
rather at the bulge along the sides of 
the tires and above the treads. With in- 
creasing load the contact area will in- 
crease in length, not in width. The 
depth of penetration, indicative of bear- 
ing pressure, does not increase. 

Each wheel has an integral drive unit. 



DISTANCE a roving lunar vehicle will travel before it is commanded to stop to avoid impending danger is shown at left over a range of 
speeds up to 10 mph. Family of curses allows for various delays associated with ground control loop, including round trip communications 
delay for signals sent between the vehicle and ground center, time required to reconstitute TV frame. Chart indicates that vehicle traveling 
at 6 mph., for example, takes over 50 ft. to stop under earth-based control. Dynamic stability limits for roving vehicles are shown at right 
in plot of vehicle speed as a function of obstacle size. Shaded areas block out limits of size of an obstacle which vehicle can traverse. 
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Nuclear-powered roving lunar vehicle model 
is shown unfolding in sequence from its 
launch configuration (above, left) to operat- 
ing form. The 1.756 lb., three-wheel un- 
manned vehicle was designed for soft landing 
on the moon using a Saturn C-l with a Cen- 
taur top stage. It has many design features, 
such as uon-col!apsiblc steel webbed wheels, 
which arc being employed in conceptual de- 
signs of a family of modular roving vehicles 
proposed for Apollo support missions. Por- 
tions of vehicle in view include high-tem- 
perature radiator (1), local radiators which 
look like wheel hubs (2), shadow shield 
which obscures reactor (5) and an electronics 
package (4) at the opposite end of the 22-ft. 
vehicle from the reactor. Periscope (5) aids 
surface navigation and 16-deg. bcamwidth 
antenna mounted on 2-ft.-long spring ex- 
tended support (6) receives guidance com- 
mands from earth. Nuclear reactor system, 
similar to Snap 2. supplies 5 kilowatts of 
useful power and makes possible operation 
during the long lunar nights. Vehicle was 
designed by Bendix Systems Division. Ann 
Arbor. Mich., to fold into the nose cone of 
the three-stage launch vehicle. The model 
shown here is mobile but not self-powered 
and is 1/10 scale. Lunar rover would be de- 
signed for 500-mi. range with 90% reliabil- 
ity, and payload capacity of 275 lb. 
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OGO: its first mission. Sometimeinl963,OGO 
(NASA’s Orbiting Geophysical Observatory) will be 
launched into an elliptical orbit, around the earth. It will 
gather, process and transmit data on the physics of near- 
earth and cislunar space. Here are some of the studies 
OGO may undertake in this initial flight: Energetic 
particles, with nine separate experiments on the flux and 
characteristics of these particles (including cosmic ray 
and plasma studies ) . Radio propagation and astronomy, 
through measurements of ambient radioenergy not acces- 
sible from earth. Micrometeoroids, to determine the mass 


distribution and direction of interplanetary dust in the 
vicinity of earth. Magnetic fields, their intensity, direction 
and variation near earth and in space. Atmospheric 
measurements, to study the pressure, temperature and 
composition of earth and cislunar space. Ultraviolet 
scattering, from hydrogen in space. Gegenschein photom- 
etry, to study sunlight scattered by interplanetary matter. 
OGO will be launched into a wide range of orbits and may 
carry as many as 50 different experiments on each of its 
This Orbiting Geophysical Observatory will be 
of the most versatile earth satellites man has ever built. 


Radio Propagation - 
* Captions indicate possible arrangement of ins. 


OGO: its challenge. Today OGO demands 
advanced techniques in spacecraft design and develop- 
ment to meet its need for flexibility. It is a challenging 
responsibility to STL engineers, scientists and supporting 
personnel, who design it, fabricate it, integrate it, and test 
it. This versatile spacecraft will be manufactured at STL’s 
vast Space Technology Center where expanding space 
projects (OGO, Vela Hotel and other programs) create 
immediate openings for engineers and scientists in fields 


'.clusters which OGO may carry. 

such as Aerodynamics; Spacecraft Heat Transfer; Analog 
and Digital Computers; Applied Mathematics; Electronic 
Ground Systems; Power Systems; Instrumentation Sys- 
tems; Propellant Utilization; Propulsion Controls; System 
Analysis; Thermal Radiation; Trajectory Analysis. For 
Southern California or Cape Canaveral positions, write 
Dr. R. C. Potter, One Space Park, Department-A, 
Redondo Beach, California, or P. G, Box 4277, Patrick 
AFB, Florida. STL is an equal opportunity employer. 


SPACE TECHNOLOGY LABORATORIES, INC. 
a subsidiary of Thompson Romo Wooldridge Inc. 


a self-contained electrical motor and 
gear. The wheels have 3 forward speeds 
-3, 21 and i mph. with a 2:1 speed 
ratio making possible the 2J-mph. speed 
by switching poles of the drive motor 
and a 10:1 gear shift giving the 1-mph. 
speed. There arc also 3 reverse speeds. 

The wheels are mechanically inde- 
pendent and self-disengaging. If the 
power actuator of the forward wheel 
fails, for example, the front wheel will 
automatically disengage and track. Loco- 
motion can be provided by differential 
speeds of the rear wheels. Weight of 
tlic wheels is 26. lb. each, the drive svs- 
tenr 12 lb. 

Nuclear dynamic system similar to 
the Snap 2 system is the source of prime 
power for the vehicle, supplying about 
3 kilowatts. Aside from favorable po- 
tential power density (power/lb.) com- 
pared with other possible power sources, 
the nuclear system offers attractive fea- 
tures for the unmanned vehicle. For 
instance, it eliminates long periods of 
forced inactivity, which would be im- 
posed on solar cell-powered vehicles 
during the 14-earth-day lunar nights 
unless weight-consuming storage sys- 
tems were available. This ability' to 
operate through the lunar night effec- 
tively halves or at least shortens the 
vehicle hardware lifetime requirements. 

Operation through the extremely cold 
lunar nights might also simplify tem- 
perature control of sensitive avionics 
gear. The vehicle is so configured as to 
allow for maximum separation, equiva- 
lent to the 22 ft. length of the vehicle, 
between the nuclear reactor, housed at 
the rear of the rover behind a shadow- 
shield, and the avionics gear at the front 
of the vehicle. The structure resembling 
a fender covering the rear portion of the 
vehicle is a high temperature radiator. 

Structural members of the vehicle 
are tubular welded struts designed to 
minimize thermal expansion and held to 
as simple a configuration as possible. In- 
tcrcstmglv. it is the launch rather than 
landing phase which places the most 
severe stresses on the vehicle. 

In a launch configuration the vehicle 
is folded, hinged at one point in the 
center of the strutted assembly with the 
nose wheel folded in. The center axle 
has an extension so wheels can spread to 
simplify folding. The vehicle sets down 
on a landing bus. A ramp, down which 
the roving vehicle will descend, is 
blown out of the bus after landing. 
An actuator provides power for unfold- 
ing the vehicle, which rolls down the 
ramp, drawing part of its power initially 
from the bus. When it is fully extended 
and latched, the rover power supply is 
initiated. 

In its modular vehicle approach, 
Bcndix is suggesting a basic 2,350-lb. 
vehicle on which one-, two-, or three- 
man capsules can be mounted before 
launch or on the moon. The modular 


vehicle is similar to the model except 
that it would be a four-wheel unit 
scaling 2,350 lb. with its power supply, 
communications gear, guidance and 
control. The vehicle would have a gross 
weight of 6,000 lb. 

The modular rover would be 12 ft. 
long. 6.8 ft. in diameter. Its basic con- 
figuration permits use of the vehicle 
for unmanned operation on the moon 
initially. A second vehicle of the same 
type, with a manned capsule added, 
might later be launched with higher 
confidence in its potential perfonnancc 
based on previous experience with the 
basic vehicle on the moon. Or the 
manned capsule might be landed on 
the moon where it could be assembled 
on a prelocated unmanned modular 
vehicle. In either case, human passen- 
gers would initially enter the capsule 
on the moon. 

Manned capsule designs (not includ- 
ing the basic vehicle) proposed by Ben- 
dix are as follows: 

• One-man- 1.996 lb. at launch. 2.246 
lb. with one man in the capsule. Di- 
mensions of the capsule are 5 ft. dia.. 
3.8 ft. long with an inside volume of 



3.022 lb. with both passengers. Inside 
measurements are 6.3 ft. high. 3.5 ft. 
wide and 10 ft. in length. Inside vol- 
ume is 175 cn. ft. 

• Three men— Launching weight is 
2.S59 lb., increased to 3,609 lb. with 
the full three man complement. In- 
side dimensions are 6.3 ft. high. 5 ft. 
wide and 10 ft. long. Internal volume 
will be 249 cu. ft. 

Possible missions for unmanned or 
manned roving vehicles, or both, could 
include emergency and normal trans- 
port of men, site selection and explora- 
tion, manned exploration, cargo trans- 
port. base construction and provision of 

Problem of supplying sufficient 
shielding to protect men in a manned 
vehicle probably would rule out the 
use of the nuclear reactor in the manned 
version, in favor of fuel cells. 

Basic subsvstcms common to the 
three wheel vehicle and the family of 
four wheel modular roving vehicles are 
expected to weigh a total of 225 lb., 
require 700 watts peak power. 

Breakdown of these systems, their 
performance, weight and peak power, is: 

• Navigation- J-mi. accuracy. 23 lb.. 20 

• Communications— 10" bits sec. video, 
35 lb.. 310 watts. 

• Guidance and control— 3 sec. delay. 
3 speeds forward/reverse, 20 lb. 

• Television-Three stereo videcon 
units, 75 lb., 100 watts. 

• Environment control — I-86F to 122F, 
50 lb. 250 watts. 

To date, Bendix studies are entirely 
company funded. 
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“Cat’s Eyes” for the Navy’s Intruder 


. ‘ I • . The Grumman carrier-based A2F-1 Intruder is an elusive, low-flying 

• . aircraft that can follow a course around hills and other hazards as it 

• nohden . swoops in toward its target. The pilot “sees” his course and target 

W clearly even in midnight darkness ... or in spite of severe weather 
* conditions ... by Norden’s Search and Terrain Clearance Radar. 

This system, serving as “cat’s eyes” for the Intruder, provides an electronic display 
of information supplied by advanced sensory equipment. Two viewing screens in the 
cockpit enable the pilot to determine targets and geographical features. The aircraft 
automatically pursues the desired approach, discharges its weapons and leaves the 
target area. The pilot may easily alter course if the situation demands it. 

This is just one of several important programs at Norden involving advanced tele- 
vision and radar systems. It is another Norden contribution in strengthening our 
nation’s defense by Extending Man’s Capabilities. 

FOR ADDITIONAL INFORMATION ABOUT NORDEN SEARCH 
AND TERRAIN CLEARANCE RADAR SYSTEMS, WRITE: 


u 

fl 


Norden 


NORWALK, CONNECTICUT 


AVIONICS 



ORGANIZATION of the recently formed joint-service Defense Electronics Supply Center is shown in chart. 


DESC Begins New Electronic Parts Role 


By Philip J. Klass 

Davton, Ohio— The recently formed 
Defense Electronics Supply Center 
(DESC). which will buy and manage 
the distribution of most of the elec- 
tronic components used for spare parts 
by all military services, totaling nearly 
a quarter of a billion dollars annually, 
will begin its operations July 1. 

The new joint-sendee agency, one of 
nine joint supplv centers under the 
Defense Supply Agency, will be re- 
sponsible for the procurement and man- 
agement of approximately one million 
different types of components by the 
time it is fullv implemented in Fiscal 
1964. 

This figure represents 29% of the 
total in the entire Defense Depart- 
ure number assigned to the whole De- 
fense Supply Agency for management. 

Cut in Items 

One of the important objectives in 
setting up DESC is to slash the num- 
ber of different items that must be 
procured and stocked. Present goal is 
to reduce the number of different items 
in tire inventory by approximately one 
third, according to Brig. Gen. William 
W. Veal USAF, DESC commander. 
(Capt. R. H. Northwood, USN, is 
deputy commander of DESC.) 


For example, fixed resistors with 5% 
tolerance on their resistance values arc 
more expensive than 10% tolerance 
units, which in turn arc more expensive 
than 20% tolerance units. Normally, 
an equipment manufacturer uses the 
least expensive units suitable for the 
particular application, and replacement 
spare parts are supplied with the iden- 
tical tolerance. 

Cost Differential 

But in large quantity procurement, 
tire cost differential between different 
tolerances may be so small that tire 
savings in stocking and handling costs 
might justify standardizing on 5% re- 
sistors. for example, for all replacement 

"'nESC has been assigned procurement 
and management responsibility for 20 
types of electronic components in the 
Federal Group 59. including such items 
as vacuum tubes, circuit breakers, 
capacitors, resistors, relays, connectors, 
synchros, transformers and crystals. In 
addition, it-is responsible for supply class 
6145— electrical wire and cable. 

Excluded from DESC responsibility 
are tire following: reparable items, clas- 
sified items, nuclear stores, high dollar 
value items and devices still undergo- 
ing development or refinement. These 
will he procured and managed, as in the 
past, by the individual sendees. 


Vacuum tubes will be the first class 
to conic under DESC responsibility 
and by the end of this year the trans- 
fer from individual sendees is expected 
to be complete. 

The final take-over dates for other 
types of components are scheduled as 
follows: 

• Mar. 31, 1963: networks, fuses and 
circuit breakers. 

• June 30, 1963: lugs, terminals, crys- 
tals. headsets, electrical hardware and 

• Sept. 30. 1963: relays, solenoids, in- 
sulators. antenna and wave guides. 

• Dec. 31. 1963: connectors, wire and 
cable. 

• Mar. 31, 1964: coils, transfonuers. 
brushes and svnehros. 

• June 30, 1964: capacitors, switches, 
cables and cords. 

• Sept. 30, 1964: resistors. 
$500-Million Inventory 

When the transfer is complete. 
DESC expects to be managing an in- 
ventory of nearly S500 million. Annual 
procurement to replenish this stock 
currently is ■estimated at S220 million, 
according to Gen. Veal. 

The choice of Gentile AFB here 
in Dayton, site of the former Dayton 
Air Force Depot, as headquarters for 
tire new Defense Electronic Supply 
Center, coupled with its dual-mission 
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Hercules can haul almost 


anything -almost anywhere 



U.S. Air Force C-130B takes off 
ing between Amazon and Andes 
to Lima, Peru. Heavy freight must 
hauled 7,000 roundabout miles by river, sea, and rail. 


Trucks, tractors, troops. Jet engines, 

jet fuel, jet pilots. Missiles, rockets, guidance 
systems. Air Force, Army, Navy, Marines, Coast 
Guard. Whatever, whoever, wherever — Hercules 
has what it takes to get the job done. 

Destination may be a crude landing strip 
freshly hacked out of the jungle. Or a snow field 


at the South Pole. Makes no difference. The Lock- 
heed C-130 Hercules can land and take off on 
just about any reasonably flat, clear spot on the 
face of the earth — so it can take its vital cargo 
close to the action without delay. 

Hercules is the true airlifter — built for the big 
work. Its huge rear doors swallow tons of freight 


in seconds — straight onto the truck-bed height 
cargo floor. And these doors can be opened in 
flight to permit king-size paradrops. 

Fourteen models of the big propjet are now in 
service, or soon will be, for the U. S. Air Force, 
Navy, Marines, and Coast Guard — and for the 
air forces of many free world nations. 
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The great paradox of our time, perhaps of all time, 
is that peace depends on our capacity to fight a 
war. Thus the person who contributes to our military 
strength, contributes to the cause of world peace. 

MITRE’s contribution is the design of command 
and control systems to give our military command- 
ers the means to detect attack and retaliate. 

The men who design these systems must think in 
terms of war and military operations - weapons, 
logistics, communications, intelligence, ability to 
destroy and ability to survive. They must be able to 
predict and solve the problems of future military 
command within the reality of existing or predict- 
able electronic capability. 

We call this "Military Command Technology.” 


How would it be fought? 


Control Systems (such as SAGE); Intelligence Sys- 
tems (such as MIDAS); and Warning Systems 
(such as BMEWS). 

The work involves important new areas of tech- 
nology in such fields as communications, intelli- 
gence, space surveillance, survivability, computer 
applications, data processing and other electronic 
techniques. 

MITRE is located in pleasant, suburban Boston. 
Requirements: B.S., M.S., or Ph.D. in these dis- 
ciplines - electronics, physics, and mathematics. 
Rewards are competitive. Openings also available 
in Washington, D.C. and Colorado Springs, Colo. 
Write in confidence to 

Vice President Tech- , . T rpn j-, 
nical Operations, The ^ ^ 


What would this nation’s strategy be? 


What kind of decisions would have to be made? 


MITRE is an independent. 
Air Force Electronic Syster 


How would the commander command? 
Who and what would survive? 


lonprofit corporation working with — not in competition with — industry. Formed 
Massachusetts Institute of Technology, MITRE serves as Technical Advisor to the 
i Division, and is chartered to work for such other Government agencies as FAA. 


task, has resulted in some confusion 
over DESC's role. 

The principal role of DESC is to 
serve as a “wholesaler" of its assigned 
electronic components to eight distribu- 
tion points operated bv the individual 
services. In addition. DESC has taken 
over the storage/ distribution function 
of the former Dayton Air Force Depot 
and serves as a “retailer” to distribute 
electronic components directly to 
hundreds of Air Force bases and main- 
tenance facilities. 

Employment Figures 

The procurement-management func- 
tion (National Inventory Control Point) 
is expected to involve about 3,500 em- 
ployes. while the depot function (dis- 
tributing directlv to USAF bases and 
facilities) will involve about 2,000 em- 
ployes. In addition, approximately 400 
will be involved in operating the Day- 
ton facility and in operating communi- 
cation networks. Military personnel 
will make up an estimated 5% of the 
total, according to Gen. Veal. 

Navy. Army and Marine Corps will 
use their existing distribution points for 
supply of electronic components. For 
example, a Navy base that needs 
vacuum tubes would place a requisition 
with its Oakland. Calif., Norfolk, Va.. 
or Bayonne, N. J„ supply points, while 
the Army will requisition from its Sac- 
ramento. Calif., Lexington, Ky.. or 
Tobvhanna, Pa., facilities. 

If the component is in stock, it will 
be supplied by that facility, which in 
turn will report the transaction to 
DESC headquarters for inventory con- 
trol. If the requisitioned component 
is not available, the facility will notify 
DESC. which will then determine the 
closest distribution point which has 
the item in stock, and promptly dis- 
patch instructions to ship the item. 

The Marine Corps depots at Barstow, 
Calif., and Albany, Ga., will not be part 
of DESC. but they will replenish tlieir 
stock by direct requisitions from DESC. 

Inventory Management 

As DESC takes over responsibility 
for management of different types of 
components, it assumes "ownership” for 
all such stocks, regardless of their loca- 
tion. Thus, it can draw on stocks in a 
nearby Navy distribution point to fill an 
Army requisition which cannot be sup- 
plied by the closest Army distribution 
point, for example. In this way, the 
complete inventory of the three services 
can be made available to any using fa- 

By the time DESC is fully opera- 
tional in 1964, the facility here expects 
that it will be processing an average of 
2 5,000 individual transactions each day, 
including both its wholesaling and re- 
tailing operations, according to Gen. 



To handle this vast amount of paper 
work speedily and accurately, DESC has 
installed an IBM 7080 computer and 
two IBM 1401s, which are used for 
input-output data processing. These 
machines will be used to maintain up- 
to-the-minute count of the millions of 
items in the inventory. The computers 
will be programed to automatically 
print out a list of those items whose 
supply or current consumption rate re- 

Direct Communications 

Rapid, direct communications be- 
tween DESC and individual service dis- 
tribution points will be provided by the 
Air Force's Combat Logistics Network 
(Coinlognet) and the Army’s Switch 
Communication Automatic Network 
(Scan). 

One of the most challenging oppor- 
tunities for economy under the new 
set-up is to eliminate stocking of identi- 
cal or functionally interchangeable com- 
ponents purchased by the individual 
services under different part numbers. 
This mission, assigned to the DESC Di- 
rectorate of Logistics Services, under 
Capt. (. T. Dollard. USN, requires a 
detailed study of the thousands of differ- 
ent types of resistors, capacitors and 
other components now in the inventors' 
to determine which can be culled out. 

A recent study has revealed that the 
number of new types of components 
entering the inventory each year in- 
creases by about 20%, svith negligible 
retirement of old components. Unless 
this trend can be halted, DESC faces 
the prospect of a four-fold increase in 
types of components every decade. 

One reason for the rapid multiplica- 
tion in types of components has been 
the inability of the military sendees to 
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HONEYWELL TEAMS 






Honeywell support 
systems vital to 
mission success 

Another Honeywell contribution to U. S. 
space programs is the launch-site check- 
out equipment that conducts prelaunch 
checks of the navigation, control and 
stabilization systems. This equipment 
saves valuable countdown time and helps 
assure mission success. 

A Honeywell-sponsored development 
program is investigatingconcepts for cap- 
sule-borne automatic monitoring and 
checkout equipment that will help Apollo 
astronauts perform in-flight maintenance 
on all systems during their mission. 

Honeywell's support equipment assign- 
ments on space programs are the result 


of long experience in the advanced tech- 
nology of checkout systems for aircraft, 
missiles, spacecraft, research vehicles 
and high-thrust engines. In addition, 
Honeywell has built special-purpose air- 
borne and ground-based digital com- 
puters for various support functions. 


including transmission and storage of 
tracking, command and in-flight perform- 
ance data by radio, radar, infrared, sonar. 

Honeywell also designs and builds 
simulators and trainers for satellites, 
spacecraft, submarines, nuclear reactors 
and nuclear power-plants. 


WITH MAN-IN-SPACE 


When the multi-man Apollo spacecraft 
travels to the moon and back, Honeywell 
control, stabilization and display systems 
will be on board to help the astronauts 
perform the necessary critical space 
maneuvers along the way. 

The Apollo mission will be an advanced 
phase in a carefully planned series of 
NASA-USAF manned space exploration 
projects by the United States in which 
Honeywell is playing a vital role. Each step 
is contributing new knowledge about the 
performance of man and machine in space 
—knowledge which every participant like 
Honeywell is applying to assure the suc- 
cess of subsequent steps. 

Earlier steps in this series have included 
the pioneering NASA-USAF-Navy X-15 


Honeywell X-15 system 
provides uniform 
aerospace flight control 

Mainiainmg uniform control of a vehicle 
both in the atmosphere and in space calls 
for a control system that adjusts itself au- 


rocket-powered flights to the fringes of 
space and NASA's Mercury suborbital 
flights of astronauts Shepard and Grissom 
—and most recently, the three-orbit Mer- 
cury flight by John Glenn. Subsequent 
projects include the two-man NASA Gem- 
ini spacecraft for extended duration mis- 
sions and orbital rendezvous tests, and 
the Apollo manned lunar spacecraft. 

Previous Honeywell assignments on 
U.S. space programs have included in- 
ertial reference systems for Vanguard, 
Thor-Delta and Agena B as well as com- 
plete guidance and control systems for 
Scout and Blue Scout. Fifty-four U.S. 
satellites have been guided into orbit with 
the help of Honeywell precision inertial 
systems or components. 


tomatically to extremes of speed and alti- 
tude. Such a system is the Honeywell 
Adaptive Flight Control System now flying 
the X-15 aerospace research vehicle. 

Honeywell also developed an airborne 
analyzer for the X-15 flight control sys- 
tem. Carried aboard the B-52 mothership, 
this system makes 78 separate preflight 
checks in less than three minutes imme- 
diately prior to X-15 launch. 



Honeywell Mercury 
systems perform 
successfully on all shots 

When the Mercury spacecraft separates 
from its booster, a Honeywell system 
stabilizes it and yaws it around to the 
normal orbiting position— heat shield first. 
During the mission the astronaut can 
maneuver the spacecraft manually, using 
Honeywell controls and displays. At a com- 
mand from the astronaut, from the auto- 
matic sequences, or from the ground, the 
Honeywell automatic control system tips 
the spacecraft to the precise angle re- 
quired for successful retrorocket firing 
and aligns the spacecraft for re-entry. 

A Honeywell Attitude and Attitude Rate 
Indication System tells the Mercury 
astronaut when the spacecraft attitude is 
changing and how fast it is changing. A 
Honeywell Earth Path Indicator tells him 
where he is in relation to the earth's sur- 

initiate re-entry. A Honeywell Humidity 
Indicator keeps the astronaut informed of 
his cabin humidity. Honeywell systems 
have met all performance objectives on all 
12 instrumented Mercury shots to date. 



we//, not from government funds . While 
It is a report concerned with our nation's 
space programs, it is particularly addressed 
to those companies seeking help in areas 

material has been cleared lor publication 

by the Government agencies and com- 
panies concerned . Honeywell Military 
Products Group, Minneapolis 8, Minn. 


Honeywell 


Engineers and Scientists: Investigate professional opportunities at Honeywell. 






CARE AND FEEDING OF MISFIT BITS 



(Or: Down to bedrock with EDP) 


"Data," quoth one of our intrepid 
R&D Engineers in a moment of 
bemused relaxation, “are too often 
treated like a woman’s foot!" 

"The object,” he elaborated, 
“seems to be to squeeze it into the 
smallest shoe available. It’s axiomat- 
ic, of course, that feet don't fit shoes. 
Vice versa. And data . . . "—well, 
you know the rest. 

Which is another way of saying 
that trying to solve a specialized data 
processing problem with a “stand- 
ard" system will usually get you 
bunions . . . and a lot of wasted 
time and money. We frankly prefer 
to start with the data itself . . . and 
an unfettered mind. We've been 
doing it for something over 20 years, 
and you would find the results 

Take, for instance, the Radar 
Data Processor we developed and 
produced for the 433-L Weather Ob- 
serving and Forecasting Program. 
One big objective of this program is 
to generate composite radar displays 
of large storm systems. The idea is 
to get cloud intensity and height 
data from a hundred or so weather 
radar sets across the nation, and 
combine all this information at a 
single processing center. 

Foregoing a treatise on the prob- 
lems, let it suffice to say that a size 
9 brown oxford data processor out 
of a box was “no fit" for the job. 
The unit as we produced it accepts 
the quantized grey levels of radar 
echoes from clouds . . . eliminates 
interference effects from practical 
consideration . . . and encodes the 
data in 7 intensity and 6 height 


levels. For each 5 by 5 nautical 
square mile area, maximum cloud 
intensity and the height of the 
highest cloud are stored in a mag- 
netic core memory. 

The radar unfortunately supplies 
its information in a spherical coor- 
dinate system, so we had to convert 
it for storage in rectangular coor- 
dinates, for ease of display. Conver- 
sion is accomplished with some 
interesting (see previous footnote) 
analog computation techniques. On 
command, stored data are trans- 
mitted either to a local display 
printer, or over phone lines to the 
central control station, or both. 

There are also facilities for insert- 
ing code into outgoing messages, 
alarms to signal certain weather 

ment for checking system perform- 
ance. And there's a Telecoder with 
some unique capabilities that can be 
adapted for use wherever informa- 
tion on printed or punched tape has 

sion or readout. (If this is up your 
alley, write for Data Sheet 6-106.) 

We'll gladly tell you more about 
what we've done, but we’d much 
rather talk about your current prob- 
lem in converting data into “hard 
copy,” telephone line signals or 
visual displays ... or in developing 
specialized data handling systems or 
computer control centers. When can 
we get together? Data Processing 
and Display Systems Dept., Budd 
Electronics, 43-22 Queens St., Long 
Island City 1, New York. 



develop, obtain approval, and issue new 
component specifications in time to 
meet the needs of industry designers. 

Recognizing this, the Defense De- 
partment has assigned the functions of 
the Armed Services Electro Standards 
Agency (ASESA), formerly responsible 
for coordinating military specifications, 
to the center here. Approximately 1 50 
of the employes who worked in ASESA 
are being transferred to Dayton next 
month. 

Issue Date Target 

Col. C. W. Flint, USA. who heads 
the Directorate of Engineering & 
Standardization, to which this function 
is now assigned, says that DESC ex- 
pects to be able to prepare and issue 
new military component specifications 
within six months before the work is 
started. 

The individual military services will, 
as in the past, be responsible for draft- 
ing the initial specification, but DESC 
will be responsible for coordinating the 
proposed specification with the other 
sendees and with industry, and for push- 
ing it through to a final version ready 

The specd-up in specification prep- 
aration is expected to result from the 
early use of working groups consisting 
of representatives of each of the serv- 
ices and from interested component 
manufacturers. This technique, first 
used on a trial run basis for vacuum 
tube and semiconductor specifications, 
will be applied to all other types of 
components starting next month. Flint 
told Aviation Week. 

Procurement Set-up 

All procurement of DESC-assigned 
components will be handled from the 
Davton facility, under the Directorate 
of Procurement and Production, headed 
by Col. J. E. Devine, USAF. 

Approximately 80% of the procure- 
ment dollar volume is expected to be 
awarded through advertised bidding on 
a fixed-price contract. The remaining 
20%, representing perhaps 75% of the 
total number of components procured, 
will involve contracts running less than 
S2.500 per individual award. These 
small individual contracts are negoti- 
ated by obtaining bids from three or 
more selected companies. 

Management of the vast DESC in- 
ventory will be handled by the Direc- 
torate of Materiel Management, under 
Col. R. C. Kettleson. USAF. 

The officers assigned to DESC will 
come from all the services. At present. 
Air Force officers make up 56% of the 
total, with Army officers representing 
20%. Navy 195%, and Marine Corps 
5%. Ultimate goal sails for increasing 
Army and Navy representation modestly 
with a corresponding reduction in Air 
Force officers. 
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Today, United Air Lines has the world's largest 
and most complete jet fleet. Each Jet Mainlined 
in United's fleet— the great DC-8, the more pow- 
erful DC-8 Mark IV, the versatile 720, and the 
captivating Caravelle-was designed with Extra 
Care to provide special comfort and convenience 
for you who travel with us. Next year, United 
will add still another new jet-the 727 Jet Main- 
liner— to the big fleet that is already so far ahead. 


THE 

BIG 

FLEET 


This is United Air Lines' Satellite Terminal 
at Los Angeles International Airport . . . sur- 
rounded by gleaming Jet Mainliners. 

Just leaving the Satellite is a DC-8 Mark 
IV nonstop to New York. The DC-8 is the 
big jet in United's big jet fleet ... the Mark 
IV is especially designed for transconti- 
nental service with more powerful engines 
that provide greater speed, range and 
reserve power for on-time dependability. 


Outstanding, too, is the service aboard 
the DC-8 Mark IV. There's a new kind of 
Red Carpet Service featuring the same 
leisurely course-by-course dining that has 
delighted those travelers who have flown 
with United to Hawaii. 

And even in the Custom Coach section— 
economical as it is— you enjoy the speed 
and comfort of the DC-8 Mark IV Jets . . . 
and dine on a delicious meal prepared in 


United's own flight kitchens by our Euro- 
pean trained chefs. 

The United jets you fly and the service 
aboard them differ only in degree. The im- 
portant and essential ingredient is the 
Extra Care we aim to take in everything we 
do. And that you have a right to expect 
from United whether you fly First Class or 
Custom Coach ... on any plane in the big 
fleet that is so far ahead. 



UNITED 





Bell welcomes aboard the U. S. Marine Corps 
following selection of the HU- 1 B Iroquois for 
the Assault Support mission. Choice of the 
proven Iroquois assures early delivery, supe- 
rior performance, and most utility support 
per dollar. 

Now being produced in quantity for the U. S. 
Army, the Iroquois is in operation with units 
of the U. S. Army in domestic and foreign 
areas. Only slight modifications make a 
Marine out of the Iroquois. Other U. S. serv- 
ices and many foreign governments can take 
advantage of this modern off-the-shelf military 
helicopter, too, by making it a part of their 
combat forces. 


STANDARD 
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► Ion Propulsion Study- One -year study 
of ion neutralization in ion propulsion 
systems will be conducted for National 
Aeronautics and Space Administration 
by Litton Industries’ Tube Division. 
Paper study will concentrate on inter- 
action of ions and electrons. First flight 
of an ion engine, scheduled for late this 
vear, is expected to help resolve differ- 
ences within the industry over the na- 
ture and magnitude of the problem of 
neutralization of ion beams. 


► TV Dinners in Spacc?-Feasibility 
and design study of a system for pre- 
serving frozen food for human con- 
sumption during aerospace missions up 
to 30 days in length without using 
electrical power will be conducted by 
Spacelabs, Inc., Van Nuys, Calif., for 
Air Force Systems Command's Aero- 
nautical Systems Division under a S22,- 
600 contract. The nine-month program 
will explore insulative techniques among 
others which may preserve frozen foods 
in a minimum of space and weight. 


► Implanted Microelectronic Telemetry 
—North American's Space and Informa- 
tion Systems Division will fabricate a 
number of microelectronic telemetry 
sy, terns and surgically implant them in 
ftie chests of monkeys in continuation 
of an Air Force Ballistic Systems Divi- 
sion program designed to obtain use- 
ful physiological data from monkeys 
with implanted sensors and telemetry, 
launched in nose cones of Atlas ballistic 
missiles. The research center of North 
American’s Autonetics Division will as- 
sist in the program by preparing neces- 
sary deposited microcircuits (AW May 
14. p. 95) for the program. 


► Soviets Plan 300-kw. Thermionic 
Units— Plans to build nuclear-powered 
thermionic converters capable of gen- 
erating 300 kw., for space vehicle use, 
have been reported by Soviet Union. 
First prototype nuclear-thermionic unit, 
designed to develop 30 kw., and using 
Curium 242 as a fuel, is scheduled to 
be built this year. Thennionic con- 
verter will use cesium vapor. A two- 
stage demonstration model thermionic 
converter, with first stage emitter oper- 
ating at a temperature of 1,1 50C and 
the second stage at a temperature of 
1.200C, has developed 0.35 watts, half 
from each stage. Another low-power 
demonstrator develops 4 watts at 4% 
efficiency when operating at 1.500C. 
Plutonium 238 is mentioned as an al- 

Curium and Nickel. With tlie latter, 
a power of 870 watts per cubic centime- 
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Improve your product! Up-date your 
design and performance with Thomson 
BALL BUSHINGS! 


LOW FRICTION • ZERO SHAKE OR PLAY 
ELIMINATE BINDING AND CHATTER 
SOLVE SLIDING LUBRICATION PROBLEMS 
LONG LIFE • LASTING ALIGNMENT 

The various types cover a shaft diameter 
range of ‘A " to 4". Small sizes available 
in Stainless Steel. Write for literature and 
name of our representative in your city. 






Babcock has demonstrated repeat- 
edly an ability to successfully join 
previously unrelated segments of 
communications, guidance, or data 
handling and display systems— de- 
velop and install the connecting hard- 
ware— and produce a reliable system 
tailored for the task at hand. Cus- 
tomers who demand a high degree 
of competence rely on Babcock to 
soive a wide range of systems prob- 
lems. Whether your problem requires 



a specific solution, such as the de- 
sign of a high-powered transmitter 
or the development of a relay switch- 
ing station, or needs broad general 
knowledge and imagination, Babcock 
can complete the task promptly and 
economically. It will benefit you to 
investigate Babcock’s capabilities. 
Write: Marketing ■ 

Manager, Babcock I 
Electronics Corp. | 
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ter can be obtained, Soviet article says. 
Przcglad teclinicznv, No. 27, 1961; 
p. II. 

► Strapped-Down Inertial Guidance 
System Research— Applied Research 
program to develop a strapped-down 
(no stable platform) inertial guidance 
system using two electrostatically sus- 
pended pendulous gyro accelerometers 
and two electrostatically suspended 
gyros, is planned shortly bv Air Force’s 
Aeronautical Systems Division. The 
proposed configuration is expected to 
reduce both mechanical complexity and 
the high computation rate required for 
strapped-down inertial systems. 

► Integrated Circuits for Non-Digital 
Applications— Signs of what may de- 
velop into a major effort by semicon- 
ductor integrated circuit manufacturers 
to capture a large potential market for 
linear circuitry as used in communica- 
tions, navigation and guidance equip- 
ment are beginning to appear. Fairchild 
Semiconductor has started a small effort 
to develop linear integrated circuits; 
Texas Instruments will be marketing a 
line of analog circuits and Signctics 
Corp. plans to introduce linear circuits, 
starting with an IF amplifier early 
next year. Because only a small number 
of each type of linear circuit is em- 
ployed in any equipment as compared 
with the number of common circuits 
in a digital computer, the integrated 
circuit manufacturer’s tooling and mask- 
ing costs will probably be reflected in 
higher prices for individual linear circuits 
than for digital circuits for some time. 




Need Experience in Lightweight 
and Space Age Metals? 

Look profitably to B & P for vast experience vve possess in 
Design— Fabrication— Assembly of Magnesium, Aluminum, 
Titanium, Zirconium, Beryllium— today’s lightweight and 
space age metals. May we prove this experience to you? 


Write today for your copy of the 
new 36 page illustrated book- 
let entitled "COUNTDOWN”. 


BROOKS Sc PERKINS, INC. 

1912 W. Fort Street • Detroit 16, Michigan • Tel. TA 5-5900 

Offices in; New York , Washington, Los Angeles (long Beach), 
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USAF Drive Begins to Improve Forecasts 


By William H. Gregory 

Washington— Air Force and the Aero- 
space Industries Assn, are discussing re- 
visions of standardized contractor cost 
reporting formats that are part of a 
USAF program to improve contractor 
and Air Force cost estimates. 

Better cost estimating was one of the 
major points stressed at the Air Force 
Systems Command Management Con- 
ference at Monterey, Calif. (AW May 
14, p. 26). 

Besides better industry projections, 
Gen. Bernard A. Schricvcr, commander 
of the Systems Command, is insisting 
that AFSC develop its own in-house 
capability so that it need not rely ex- 
clusively on contractor estimates. One 
phase of this effort has been the train- 
ing of Systems Command officers in 
such estimating techniques at a five- 
week course developed in cooperation 
with the Rand Corp., and 50 officers 
have completed the indoctrination pro- 
gram. Five more classes of 25 officers 
each are scheduled through June, 1965. 

Another clement of the cost estimat- 
ing program, which is being emphasized 
along with the standardized contractor 
reporting format, is the development of 
new cost relationships. In today’s re- 
search and development, low production 
environment, established tools and re- 
lationships such as learning curves and 
cost per airframe pound are no longer 
useful in many programs. 

All major USAF commands are assist- 
ing in developing relationships as well 
in the areas of training, operations, 
maintenance and support so that these 
elements also arc given full weight in 
estimating total system costs. 

Feasibility tests were conducted on 
the Titan 2 and 465L, the Strategic Air 
Command control system, from tjiis 
standpoint. Systems Command head- 
quarters has carried out a cost analysis 
on Aerospace Plane. The 624A stand- 
ardized space launching system also is 
undergoing careful review from a costing 
standpoint (AW May 21, p. 98). 

Cost has not become an overriding 
consideration in weapon system pro- 
graming. but its status now is equal to 
performance and schedule. Defense 
Department is making the term cost ef- 
fectiveness a key one in decision making. 

Cost relationships, and the related 
theory of cost sensitivity, arc emerging 
as major tools in Systems Command’s 
own approach. Cost sensitivity analysis 
is the identification of the elements of 
a system causing the greatest uncertainty 
in estimates, thus permitting concen- 
tration of effort on critical areas. 


Establishment of cost relationships 
is regarded as especially important by 
Systems Command because, as rules of 
thumb based on experience, they tend 
to include allowances for such intan- 
gibles as administrative delays, changes 
and the like. 

The Air Force believes it is in a better 
position than a contractor to develop 
such relationships because of its broad 
access to varied experience on all types 
of programs no single contractor could 
have. But one officer emphasized the 
necessity of moving quickly and ener- 
getically in obtaining the data. "Even 
on a program as recent as Atlas,” he 
said, “all the data will be locked away 
in a file somewhere if we don’t go after 

Progress in this area is not as far 
along as the contractor reporting format, 
but some tentative relationships have 
been suggested in the last two or three 
months by Systems Command's Direc- 
torate of Cost Analysis, and the direc- 
torate, headed by Col. Carl J. Reber, has 
been able to analyze the Fiscal 1965 and 
1964 budgets and make suggestions in 
this light. Cost analysis offices have 
been established at Divisions and cap- 
ability is being developed at the system 
program office level. 

Still another effort is the plan to form 
a Budget Program Development Com- 
mittee at each Systems Command divi- 
sion. This committee, including at least 
two general officers, would consider 
estimates of a program from three 
sources— an independent group, the con- 


tractor and the system program office. 

Some effort has been made initially 
at Ballistic Systems Division with rep- 
resentatives of the Directorate of Cost 
Analysis sitting in as the independent 
group. There have been some wide 
variations in estimates— some as much as 
double. Causes include one frequently 
cited at Monterey as a problem area- 
variation in understanding by one group 
or another of what specific elements are 
to be included. 

Standardizing fonuats for cost report- 
ing thus is receiving strong attention 
from the USAF-AIA task group. Agree- 
ment has virtually been reached on the 
final form of the reports, a less complex 
format than first proposed by Systems 
Command, with the objective of having 
the system in use by this fall for prepara- 
tion of the Fiscal 1964 budget. 

The AIA group, a task force of the 
Government Reports Committee, with 
addition of an Electronic Industries 
Assn, and American Management 
Assn, representative each, has stressed 
two fundamental principles: 

• Contractor cost accounting systems 
can provide the program-oriented data 
if the type of data is specified from the 
beginning, in the request for quotation 
stage. On the other hand, breaking 
out historical data from programs al- 
ready under way is difficult for con- 
tractors, whose accounting systems are 
generally oriented along functional 
lines such as engineering, manufactur- 

• Accurate projections by contractors 
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■Some Contractor Reporting to Be Cut 1 


Washington— Air Force Systems Command Ls developing a 
Gordian-knot solution to cut out unnecessary contractor report- 
ing, a situation that Maj. Gen. Robert I. Friedman. Systems 
Command comptroller, says has been allowed to get out of hand. 

The new system, Gen. Friedman said, would consist of speci- 
fying in one clause in a contract what specific reports will be 
required. 

Then a “wipe-out” clause would be inserted also, he said, 
specifying that, regardless of references, if the report is not 
specifically listed in the contract it is not required. 

How the problem has grown in an allied area was described at 
the recent Systems Command Management Conference at Mon- 
terey. Calif., (AW May 14, p. 26) by Marion G. Pritchard, of 
the AFSC's Directorate of Status Analysis. 

“One data specification recently examined,” he reported, 
"referenced 18 others which, in turn, referenced 93 others, 
and it is estimated that at least 500 arc included in the next tier 
of reference,” 

Reporting requirements and data requirements are controver- 
sial ones with industry, but for different reasons. Progress re- 
ports bring industry complaint of overcomplexity and intrusion 
into industry management prerogatives. Engineering data, on 
the other hand, often involves the issue of proprietary rights. 
Both overlap, however, in the same way many of the specific 
problems touched on at Monterey intermeshed, and many of 
these fall into Gen. Friedman's area of financial management, 
which is interpreted in a broader fashion in Systems Command 
than in most USAF commands. 

Gen. Friedman, for example, heads a review committee with 
responsibility to oversee translating into action and follow-up 
of the work of the entire Monterey meeting, not just financial 

A working group, headed by Col. J. C. Maxwell, assistant 
for management to Gen. Bernard A. Schricvcr, commander of 
Systems Command, will submit specific programs to the review 
group. 

First concrete result from the meeting will be distribution of 
summaries of the papcis at the sessions this month. These will 
be followed by periodic status reports on action taken on various 
recommendations. 

Whether to hold another such meeting, attendance at which 
has become something of a status symbol since the first, will 
be left open until the end of this year. Gen. Friedman said. 

In commenting to Aviation Week on aspects of the panel at 
which he acted as chairman— financial management— Gen. Fried- 
man elaborated on some other significant areas for industry: 

ment and industry, is regarded by Air Force as a particularly 
effective control tool— as an overrun preventive and to stimulate 
better contractor estimating and reporting. 

Normally, incremental financing follows the pattern of pro- 
viding the contractor at the beginning of the year with 65% 
of the annual funds available in flic budget. As the program 
progresses, another 25% would be supplied, probably around 
the six-month time period. The final 10% would then be re- 
served for fine tuning at the end of the year. 

If the Air Force is dissatisfied with contractor reporting, 
however, it can resort to what industry calls “spoon feeding”— 
for example, breaking the annual funding into 12-month 
increments and feeding them to a contractor in these amounts. 
Generally, this would be just enough to keep the contractor 
from having to seek short-term bank financing to keep the 
program going. 

Contractors complain that funding on less than a 90-day 
basis is inefficient and adds cost, especially in the purchasing 
of materials, where quantity discounts arc lost. Gen. Friedman 


responds that such punitive financing has to be used only 
rarely and that its effectiveness in improved contractor reporting 

Incremental financing should not be confused with holdbacks 
or with hill program funding. The latter, which refers to fully 
funding every program in budget terms over its full life, is 
favored by Air Force. 

Holdbacks were a Defense Department practice in the previ- 
ous Administration to commit only a small fraction of a pro- 
gram's budgeted funds for its own bookkeeping and reporting 

Beginning of the new fiscal year July 1 will provide a 
test of whether the Kennedy Administration will also follow this 
practice. 

• Program Package concept is undergoing alteration through 
a new Program Action Control System which has been devel- 
oped in the office of Defense Comptroller Charles I- Hitch, 
who espoused the original package concept. 

The Program Action Control System, Gen. Friedman said, 
provides for continuous review of package programs once a 
five-year program base has been approved by the Secretary of 
Defense. All changes which exceed certain thresholds— in funds, 
quantity, quality, etc.— must have specific approval from the 
Office of the Secretary of Defense. A ballpark estimate for a 
threshold would be 5% of funding for a fiscal year or 10% of 
funding for a longer period. 

Monthly reports on physical progress and fund status of key 
program elements will be submitted to the Secretary of Defense, 
and periodic updating submissions will be submitted at least 
twice a year, showing cumulative values of individual changes 
that fell below the threshold level. 

Systems Command, to meet these requirements, must have a 
program-oriented, accurate, rapid and standardized reporting 
system, such as that envisioned in the new Systems Command 
formats (sec story on p. 76). 

• Cost estimating and reporting, even in research and develop- 
ment areas, can be improved over past performance, Gen. 
Friedman said. "We expect that a contractor should be some- 
where near right in his forecast costs,” he said, “and he ought 
to be able to explain the differences that do appear with other 
than a shrug.” 

One frequent contractor conntcr-complaint— that of too 
broad a work statement or hick of clear program definition— 
is a problem that is getting attention, and the multi-step pro- 
cedure which provides for detailed cost study in the pre-con- 
tract signing stage is regarded as a feasible solution. 

Hazards of price and wage increases arc not regarded by Gen. 
Friedman as a real impediment to good estimating. “Even 
Secretary McNamara has said lie would buy a 5-10% plus or 
minus error over the years.” Gen. Friedman said, and he 
doubted whether inflation would have that large an impact. 

David Novick of the Rand Corp. told the Monterey group 
that even on programs pushing into new state-of-the-art areas, 
there is usually enough historical data available to provide an 
80% old and 20% new ratio— enough to permit accurate fore- 
casting. 

Gen. Friedman agreed with the Novick thesis in general, but 
added: “Whether it will be so easy or not remains to be seen. 
Fact gathering is a tremendous effort.” 

• Incentive contracting will require judgment in each individual 
ease, and use of a historical percentage as a fee will not be 
feasible. On initial incentive programs, careful review at the 
secretarial level in both Air Force and DOD is to be expected, 
Gen. Friedman said. Cost-plus-fixcd-fee contracts, under fire 
by both government and industry, still will be used, lie said, 
though probably only in initial program stages. 
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This delivery could be two weeks latdbut the job still would be on schedule 


Project management with a computer is a new technique for untangling "nightmare" 
projects. Through the maze of activities, the computer now lets you see the key events 
that determine the project's completion date. 

Surprisingly, only 10 to 20 per cent of the activities in most projects really control the 
amount of time it takes to complete the job. Project management with a computer shows 
you exactly which activities to focus your attention on. 

Building a plant; doing routine maintenance; starting a research and development proj- 
ect; planning a data processing installation; you can do it more efficiently with a com- 
puter. Your local IBM Representative would appreciate the opportunity to discuss this 
new technique with you. 



IBM 
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New Relay Team Turns 
In Top Performance 


r—"“‘ team competing under 
the Deutsch banner is a com- 
plete line of subminiature elec- 
*'ical relays. In keeping with 
company reputation for top 
erformance to advanced 


LABORATORY 

specifications, this new prod- 
uct promises to break all exist- 
ing records. 

Where space and weight 
economies are a requirement, 
the Deutsch subminiature re- 
lay comes through with flying 
colors. And there’s no worry 
about it fading in the back- 
millions of cycles of 
assured. 


dry circuit life ai 


Hot weather's no sweat for 
this team either since they 
will operate properly between 
-65’ C and +85 C. 

In the certified Deutsch test 
lab the new relay has been 
subjected to every electrical, 
environmental, and physical' 
test imaginable, and withstood 
them all like a typical Deutsch 


integrated manufacture of 
advanced specification minia- 
ture electrical connectors. 

Beginning in the modern 
Deutsch plating plant, springs, 
contacts and cases are pro- 
tected with the finest quality 
finishes available today. 

Then in the glass sealing 
department, relay headers are 
hermetically sealed to provide 
maximum resistance to break- 
down. 

Finally, assembly, adjust- 
ment and inspection 


formed in electrostatically 
filtered “clean rooms”. 

At present the Deutsch re- 
lay is available in seven case 
types and four header types, 
plus special configurations for 
printed circuit applications 
and other requirements. 

But to obtain all the vital 
statistics, contact your local 
Deutschman, or write for a 


fact-filled spec sheet contain- | 
j mg the names, numbers and j 
[ characteristics of this winning | 
i relay team. | , 

3 SPECIFICATION MINIATURE // 
ELECTRICAL COMPONENTS/ 


Write for Data File R-6 

DEUTSCH Electronic Components Division • Municipal Airport • Banning, California 


rest on firm quantity and schedule re- 
quirements from USAF. 

One specific problem area has de- 
veloped in fonnats themselves. It in- 
volves projections of costs of technical 
manuals, a cost item that has brought 
questions from Congress as to the 
reason for the relative rise of software 
and drop in hardware bought by de- 
fense dollars. 

The initial formats were published by 
Systems Command in October, 1961, 
under the title “Contractor Cost 
Study.” Electronic Systems Division 
has used a skeletonized version of these 
formats for inclusion in RFQs as a form 
of pilot effort in several programs (AW 
May 14, p. 23). 

Original study provided 15 formats, 
the first four of general application. 
These were: 

• Summary of estimated and incurred 
costs on currently projected schedules 
for a complete weapon system or sup- 
port system. On this form, called For- 
mat A, data from prior and current 
years as well as estimates through five 
fiscal years or to completion were to 
be provided for various specified cost 

• Detailed estimate and breakdown, 
labeled Fomrat B, for each of the cost 
elements making up weapon or support 
system summarized in Format A. 

• Variance evaluation— A comparison of 
estimates by the contractor for the 
current and previous fiscal year with 
explanations for the differences. This 
report was called Format A-l. 

• Financial management report of 
planned commitment, expenditures and 
invoicing for the next 2J fiscal years. 
This is a Defense Department require- 
ment, DOD fonn 1097 or Format C 
in the Air Force proposal, which is a 
key requirement for USAF and DOD 
program progress evaluation. Air Force 
is especially insistent on high quality 
reporting on this form before it re- 
leases program funds (see box p. 77). 

Various other reports follow, cover- 
ing such areas as facilities and tooling, 
and including the technical manual 
format that is still a stumbling block. 

The AIA task group, headed by 
William Hummel of North American 
Aviation, who also heads the Govern- 
ment Reports Committee, responded 
with recommendations that in general 
simplified the system. USAF then re- 
sponded early in May with new for- 
mats on which both parties have virtu- 
ally agreed. 

All four major formats remain in the 
list, which has grown to a total of 16, 
but there have been three significant 
additions and one deletion plus some 
reshuffling of titles. The three addi- 

• Program fund requirements format, 
called Format A-2 and covering the 
five-year projection span, has been 


FOR 




ALL FOUR IRIG FORMATS 
ON ONE COMPACT CHASSIS 
WITH EECO 811 
TIME CODE GENERATOR 



An all solid state, card construction, precision “metronome" for the 
most demanding range or laboratory instrumentation. Supplies all four 
serial IRIG time-code formats with an accuracy of better than 1 second 
a month. Frequency stability is 1 x 10*' per day at laboratory tempera- 
tures; 3 x 10~” per day throughout entire operating range of — 20'C to 
+55”C. Parallel code output. 10 pps and 1 pps synchronizing pulses. 
Synchronizing pulse for controlling external control element scanner. 
Both digital and resolver time shift for fast, accurate synchronization 
with WWV or other time standard. Operates on 1 15v ae ± 10% , 50-400 
cps, 1 amp, with power supply on same chassis. 


Specify small (7* x 19” x 17”), light (32 pounds) EECO 811 Time 
Code Generator as the heart of your instrumentation and be assured 
of accurate time correlation. Investigate EECO’s new reduced prices 
on various models of timing equipment. 


Electronic Engineering Company „ 
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Television has assumed a variety of important roles in military com- 
munications: perhaps none is as essential as in the activation of missile 
sites for America's Atlas defense complex. Dage RGS-10 television 
systems will soon be at every operational Atlas base across the nation. 

They will be needed for observation of fueling, for training, surveillance 
and other key operations; the systems must perform under the most 
rugged environmental conditions possible for TV equipment. Why was 
the Dage RGS-10 system picked for this critical application? 

Recently, the Air Force and the Astronautics Division of General Dynam- 
ics performed a series of tests on several closed circuit TV systems to 
determine which could take the constant punishment encountered in 
Atlas Systems support . . . and still produce sharp, clear pictures. The 
Dage RGS-10 was the system that met all the following requirements: 

• Shock (MIL-E-5272B Proc. 2) and Vibration (MIL-E-5272B Proc. 1) 
Among other things, these two tests must prove that the camera can 
"take it" while directly mounted on aircraft or in missiles. 

• Explosion Proof (MIL-E-5272B Proc. 2) Certified that the camera 
can contain an internal explosion of 100/130 octane aviation gasoline. 

FOR THE ATLAS MISSILE 


• Satisfactory operation at light levels of less than one foot-candle 

• Satisfactory operation in temperatures from — 30°F. to +160°F. 

• Certified operation under noise levels of 150 db . . . permits direct, 
close range observation of rocket blasts. 

• Insignificant radio interference 


Here are a few other applications of Dage television systems: 


Observation of explosive materials 
Army Chemical Center— Maryland 
Boreslght tracking 
Patrick Air Force Base— Florida 
Hazardous test observation 
Point Argueilo— California 
Rocket engine test observation 
Red Stone Arsenal— Alabama 

Other features of the Dage RGS-1 


Missile Pad observatloi 
NASA— Wallops Islanc 
Reactor observation 
Hanford— Washington 
Eyes for remote control 
Fort Belvoir— Virginia 



I, Virginia 


• 700 lines Horizontal Resolution at 10 me Bandwidth 


• Complete EIA synchronization and scanning exceeds FCC require- 
ments for commercial telecasting 

• Multiple camera systems, common or individual EIA sync generators 

• Completely transistorized construction 

• 17-Watt power requirement 

• Unlimited altitude operation 

• Optic system fully enclosed for complete protection 

• 4-lens turret, zoom lens, pan and tilt, and remote focus available 


The Dage Division of Thompson Ramo Wooldridge provides a wide 
range of cameras, controls, monitors and other equipment as well as 
complete systems engineering and field service. If you would like to 
learn more about the Dage RGS-10 and other Dage closed circuit 
systems and development capabilities . . . 

Contact the nearest Dage-TRW regional office— Atlan.ta, Washington, 
D.C., Los Angeles or Salt Lake City, (or) 

Contact Dage Division Direct— Michigan City, Indiana, (or) 

Check the Yellow Pages for your nearby Dage distributor. 



Thompson Ramo Wooldridge Inc. 





INIDIX-PACIFIC 

actuation and controls at work in aerospace 


ie Divisii 


in lor II 


rklng at temperatures of minus 250°F to plus 2000°F. As typified by 
mance of Bendix-Pacific equipment Is assured through thorough 
re facility. The development of Bendix-Paciflc hydraulic and pneu- 




urfacc 


plications. Illustrates the depth of experience and "imagination plus" of 
■Pacific. ..where creative engineering teams have more than 20 years expe- 
in hydraulics/pneumatics/electromechanics. This is another example of the 
:apabilitles which have made Bendix-Pacific a recognized leader In the fields 
lorne Radar, Data Handling, Guidance, Hydraulics/Pneumatics/Electro- 
tlcs, Military Navigation, Oceanics and Telemetry. 


Bendix-Pacific Division 


■self how Beni 




s" in any of these fields can 
lorlh Hollywood, California. 


added, and covers generally the same 
cost elements as Format A. 

• Major hardware cost information, la- 
beled Format E, provides data on unit 
costs of prime mission equipment, tool- 
ing and start-up costs and lead time. 

• Command and control systems only 
ate to be covered in a cost element 
task summary, labeled Format E-2, 
which includes such specialized gear as 
data acquisition and surveillance equip- 
ment, data processing equipment, pres- 
entation and display equipment, etc. 

The major deletion: 

• Summary of dollar distribution by the 
contractor, a report labeled Format D 
and covering contractor’s outside pur- 
chases. This covers the politically sen- 
sitive small business and subcontracting 
areas, and includes those criticized at 
Monterey as social welfare programs in 
defense spending. Elements of this 
format, such as make-or-buv definition, 
now are part of the detailed estimates 
report or are shown in other formats. 

Core of the entire format system, 
however, is the detailed estimates re- 
port— Format B— for here are laid down 
the detailed elements that are sum- 
marized in the other major reports. 

In the original Air Force study, these 
elements were broken down into four 
main groups— Development, with five 
major sub-categories; Production for 
Operational Inventory, also five sub- 
categories; Development and Produc- 
tion, a category for items that fit in 
both of the first two but are not com- 
mon to either one, with 10 sub-cate- 
gories, and finally. Operational Support, 
with six sub-categories. 

In addition, general and administra- 
tive costs and fee or profit were to be 
allocated to each of the four categories, 
and detailed within the categories, but 
not added in the totals for any of 
the four. As a total, however, it would 
be shown in the broader summaries. 

Sub-categories, in turn, were further 
broken down into detail items. Under 
Development, for example, the first 
sub-category. Integration Engineering, 
listed four detail estimates including 
engineering labor and all other labor 
as separate items. Second sub-category. 
System Testing, was broken down into 
seven specific items which included 
mockups, instrumentation, etc. 

An even more complex area, classed 
under the Development category, was 
the sub-category for Aerospace Ground 
Equipment. Ground Equipment was 
not only broken down into specific 
numbered items, such as development 
engineering, but into specific sub-items 
covering labor and other costs, and un- 
der some elements, such as Recurring 
Costs, into sub-sub-items. 

The latest outline of detail elements, 
the one which is close to the final for- 
mat, bears only a general resemblance to 
the original. Besides changing the or- 
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Skybolt and Estimating 

premise in improving cost estimation, 
and the Douglas Skybolt air-launclicd, 
solid propellant intercontinental ballistic 
missile is a prime example of the reason. 

Gen. Bernard A. Schricver, commander 
of the Air Force Systems Command, told 
the command’s Management Conference 
in Monterey, that the initial estimate for 
the Skybolt research and development 
phase came in at S180 million. Despite 

R & D* cost to date is S4S0 million. 

Though General Schricver did not elab- 
orate, part of the problem with Skybolt 
was in definition of what constituted 
R & D. Defense Department refused to 



readiness requirement, some Phase 1 and 
2 concurrency was essential. The result 
was a broader Phase 1 program and in- 

Skvbolt system feasibility can now be 
demonstrated and Fiscal 1965 funds arc 
expected for production and tooling. 


ganization logic, the new format also 
shows the effort made for simplification, 
with deletions or shifting and combining 
of elements in other formats. 

Two instead of four major categories 
now comprise the basic organization; 
Subsystem Cost and Costs Not Identi- 
fiable with a Specific Subsystem. 

Subsystem cost is further divided into 
four main sub-categories; Research De- 
velopment, Test and Engineering; 
Production for Operational Inventory; 
Operational Support, and Supplemental 
Costs, the latter essentially overhead 
and fee or profit. 

The first two, RDT&E and Produc- 
tion for Operation Inventory, are the 
major ones, and they each are further 
broken down into the same detailed 
items; Program Plans and Management, 
Prime Mission Equipment, Aerospace 
Ground Equipment, Personnel and 
Training, Technical Data, Industrial Fa- 
cilities, and Other. 

In turn, these are broken down into 
Such sub-items as engineering, testing, 
manufacturing, etc., where applicable, 
or in some cases, like Personnel and 
Training, stand alone. 

The second major category, Costs 
Not Identifiable with Specific Subsys- 
tems, is divided into seven sub-cate- 
gories, including integration engineer- 
ing, system -test, site activation, etc., 
but far fewer items are specified in 
further breakdown. 

This category' also includes a sub- 
category for overhead and fee. By in- 
cluding the overhead burden in only 
two places, once in each category, the 
new organization saves multiple listings 
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for this item— listings that dipped down 
into the sub-item level in the original 

Iii the technical manual area, the 
latest format under discussion has not 
changed greatly from the original one 
drawn by USAF. However, the types of 
manuals which are to be covered in the 
report arc spelled out in much greater 
detail in the latest outline. Printing 
and distribution costs in the latest out- 
line arc not broken down by quantity 
and cost as initially planned, but are 
simply totaled as a single figure cover- 
ing printing and distribution. 

Another revision has occurred in the 
format for reporting modification costs, 
now titled Updating. Unlike the in- 
itial format, the latest version calls for 
costing comparisons for previous years 
and estimates, when applicable, for as 

Estimates for costs of all changes 
which have been approved by the Con- 
figuration Control Board or which the 
contractor plans to submit and deems 
mandatory for safety or performance are 
to be included, and the contractor is en- 
couraged to use his experience and judg- 
ment of possible change costs Category 
2 testing may produce. 

USAF feels industry response has 
been cooperative in reaching agreement 
on a final system. However, the basic 
conflict in the over-all reporting area 
was made quite plain at the Monterey 
conference. Two statements from this 
meeting illustrate the problem; 

From Dudley E. Browne, Lockheed 
Aircraft Corp. vice president-finance— 
“A fourth area of conflicting manage- 
ment philosophies is found in our plan- 
ning and reporting of costs. Industry 
experience supports the concept of 
planning, budgeting and reporting costs 
by organizational units . . . On the other 
side, through PERT (Program Evalua- 
tion and Review Technique) and 
PF.RT/Cost, the military’s needs have 
been identified as requiring planning, 
budgeting and control of costs by event 

inglv irreconcilable and, taken together, 
produce such voluminous detail as to 
indicate that these differences arc un- 
acceptable— though they will require the 
Wisdom of Solomon to balance.” 

And from Col. Eugene W. Phillips, 
deputy commander (comptroller) for 
aerospace systems— “The financial re- 
ports and forecasts required of contrac- 
tors by the Air .Force are minimum in 
number, scope and content. For the 
dollars involved, they are certainly rea- 
sonable and do not excel commercial 
requirements. The required data is well 
within the scope of knowledge needed 
by any efficient firm to conduct properly 
its affairs. Yet past experience has dis- 
closed a serious lack of quality in many 
financial reports submitted to the Air 
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Modified JC-130As Fill Missile Range Gap 


Dallas. Tex. — Specially modified, 
long-endurance Lockheed JC-130A Her- 
cules transports are joining the fleet of 
Atlantic Missile Range gap filler air- 
craft operated by the Air Force to 
cover re-entry phases of missile and space 
vehicle programs. 

Primary mission of the eleven modi- 
fied early production models of the 
C-130A, operated by the 6550th Sup- 
port Wing (Range) under the com- 
mand of Col. Hcnrv Dittman out of 
the USAF Missile Test Center. Patrick 
AFB, Fla., is to collect telemetry in- 
formation. Data will include terminal 
phases of missile and spacecraft shots 
from Cape Canaveral, including re-en- 
try and impact. 


Secondary purpose is to locate and 
mark returning nose cones, vehicles and 
other objects for retrieval by surface 
forces. The 6550th also employs seven 
Convair C-l 31s. two Douglas C-54s 
and two Martin B-57s in its support 
role, with the C-54s being phased out. 

The last of the 11 JC-130As are 
going through the shops at Temco 
Acrosystcms Division, Ling-Temco- 
Vought, Greenville. Tex., prior to de- 
livery to Patrick. 

The 6550th flies about 700 hr. 
monthly supporting the various range 
users, including re-entry portions of 
Mercury and the Navy’s Polaris firings. 

In the Mercury shots it has acquired 
the capsule electronically from para- 


chute deployment to splash and pro- 
vided relay of capsule UHF transmis- 
sions below the radio horizon of surface 
stations direct to a range station for pas- 
sage to the control center at the Cape, 
while recording all conversations from 
chute deployment downward. 

The squadron stages aircraft out of 
its home base at Patrick AFB. Antigua. 
B.W.I., Recife, Brazil. Ascension Is- 
land. and Johannesburg. Capetown and 
Durban, all in the Union of South 
Africa, and Mauritius Island. Indian 
Ocean, and in the case of Mercury 
shots, from Ramey AFB. P.R.. utilizing 
from one to eight airplanes, depending 
on the mission. 

The job is to collect and record vital 






Look to PARSONS ELECTRONICS for. . . 

WELDED ELECTRONIC MODULE PACKAGING 

Increase reliability and performance— reduce size and weight of analog and digital circuits 
with 3 dimensional welded electronic packaging from Parsons Electronics. This technique 
permits the assembly of circuits into unitized modules and packages-by utilizing welded 
component part interconnections and encapsulation. Parsons Electronics will tailor a circuit 
design to meet specific modular, subsystem, and system requirements— and, place special 
emphasis on reliability and performance by IN-PROCESS QUALITY control. Standard module 
headers are provided for convenient connection with next assembly. For immediate solution 
to your packaging problems; write 



PARSONS ELECTRONICS 


A DIVISION OF THE RALPH M. PARSONS COMPANY 
151 SOUTH DE LACEY AVENUE, PASADENA, CALIFORNIA 



WORLD WIDE SERVICES: APPRAISALS AND ECONOMIC STUDIES . ARCHITECT-ENGINEERING • CONSTRUCTION . ELECTRONIC SYSTEMS 
AND COMPONENTS . MINING AND METALLURGICAL ENGINEERING . PERSONNEL TRAINING • PETROLEUM-CHEMICAL ENGINEERING 
PETROLEUM PRODUCTION SYSTEMS • PLANT OPERATION • POWER PLANT ENGINEERING • WATER DEVELOPMENT AND SYSTEMS 


telemetry data during re-entry and 
down to impact, covering areas that 
often arc blanked out from surface 
ships and stations by limits imposed by 
the horizon— or sometimes, in the case 
of ships, because antenna stabilization 
problems due to sea state sometimes 
blank out reception at the surface. 
Mobility of airplanes and the ability to 
assume precise stations make them im- 
portant "gap fillers" on important por- 
tions of the range system. 

Mission Profile 

Airplanes generally depart for their 
station anvwhere from T— 5 hr., arriving 
at station by T- 1 5 min. Position hold- 
ing in initial portion of mission is at 
approximately 25.000-ft. altitude, orbit- 
ing to maintain the best look angle" 
for visual location of the splash. 

The airplanes then descend to mark 
the target-nose cone, vehicle, or other 
objcct-with dye marker or buoys to 
facilitate surface recovery. In the case 
of manned shots, the aircraft earn' 
Paramedics to provide immediate as- 
sistance after landing, if required. 

The JC-HOAs have an endurance 
capability' of 12-13 hr., several horns 
beyond their original range, as a result 
of installation of 430-gal. auxiliary fuel 
tanks and an additional 1 2-gal. oil tank. 

The Tcmco contract for modifying 
the 1 1 airplanes, which totaled approxi- 
mately S6 million, was awarded bv the 
Aeronautical Systems Division of 
USAF Systems Command. Of the first 
six airplanes, two were especially 
equipped with additional telemetry 
equipment to provide special support 
to Polaris firings. 

figuration to cover the rest of the air- 
planes and outfitted this airplane. On 
the remainder of the contract, it over- 
hauled the airplanes and installed wir- 
ing. 

Required racks, brackets and elec- 
tronic equipment were installed bv the 
6330th at Patrick Al'B utilizing the pro- 
totype and drawings as a guide. 

A major installation m the airplanes 

partment, containing three Atlantic 
Missile Range equipment racks for 
telemetry, timing and recording equip- 
ment and search and location aids. 

Adjacent to main instrumentation 
compartment another separate room 
was built, intended initially as an in- 
flight maintenance and repair facility 
for the on-board electronic gear. How- 
ever. additional mission requirements 
have deleted this function, and the 
room is used now as an operating sta- 

Additional navigation aids have been 
installed, since the airplanes often op- 

mum of navaid assistance is available. 
Additional equipment includes an 


APN-99 Doppler navigation system and 
a B-6A drift meter. In the course of 
reworking the aircraft interior, the 
navigator's standard equipment layout 
was revised to be more functional. 

Communications modifications in- 
clude installation of an ARC-58 single 
side band system, and the interphone 
system was revised to add eight more 
stations in the instrumentation com- 
partments and a special crew rest area 
in the rear over the tail loading doors, 
which were fixed. Crew rest area con- 
sists of a three-tier bunk and table. 

To aid in visual spotting of impacted 
objects, the standard side paratroop 
doors were modified so that after they 


are rolled overhead, similar-size doors 
with large transparent areas can be 
rolled down on the same tracks and 
locked in their place. This is done by 
the observers after the airplane leaves 
cabin pressurization altitude. 

Antenna installations include in- 
corporation of two retractable telemetry 
and direction finding antennas and 
domes under the belly, which provide 
for sufficient ground clearance during 
landings and takeoffs. 

Antenna retraction is accomplished 
by the copilot. I lie mechanism includes 
warning lights and horn to warn 
against landing with gear and domes in 
down position. 


HOLLEY VALVE “ROLLS” 
THE VZ-IO “HUMMINGBIRD" 



The VZ-10 “Hummingbird”, Lockheed’s versatile, high- 
speed research VTOL aircraft now under construction for 
the U. S. Army, uses a Holley-developed “Roll Control” 
valve in each wing tip, to provide attitude control during 
vertical take-offs and landings and in hovering flight 
maneuvers. 

The new design offers several advantages over existing 
control devices of this type: 

1. Thrust versus valve travel is linear. 

2. Efficiency is comparable to plug nozzles. 

3. Operating forces are very low and uniform, per-’ 
mitting direct manual control. 

These characteristics, combined with a high tolerance to 
contamination, make the valve adaptable to a wide variety 
of applications. 

Additional information will be promptly supplied— 
Write— Wire— Phone . . . 

Holley Carburetor Company, Attention: R. S. Fleming. 
Aircraft Division, 1 1955 E. Nine Mile Road, Warren, Mich. 

Telephone Detroit— JEfferson 6-1900 


AIRCRAFT DIVISION 


DESIGN AND PRODUCTION 
OF AIRCRAFT ACCESSORIES A-30 



AVIATION 


nd SPACE TECHNOLOGY, 



the IBM in your office 
can order parts from Airwork . . . 

just as this airline is doing. Orders arc filled one invoice, can even prepare the check automatically. 








THE LONELIEST MEN 

Throughout his existence, man has always lived in an environment that nurtures 
life, surrounded by his fellow man. 

Now he is leaving this familiar environment and entering a realm where no life as 
we know it exists. It is an infinite realm. And it is more lonely than any wilderness man 
has ever encountered before. 

It is outer space. 

Already, man has taken the first steps into space. And in the coming years he will 
reach farther and farther into space, traveling thousands of miles, living for days and 
weeks and even months in an alien environment. 

The success of these journeys is one of the greatest challenges in the history of 
American industry. It has given the word “reliability" a depth of meaning it has never 
known before. 

Indeed, the reliability demands for space travel are staggering. To assure a 99.9% 


chance of return, a space traveler must have equipment whose mean-time-between- 
failures is 1000 times the expected length of the flight. This means that on an 8%- 
month trip to Mars the vehicle would have to be built to last more than 700 years. 

Certainly no one is more aware of these immense reliability requirements than the 
engineers and scientists of the aerospace industry. Time after time they are called on 
to assure reliability in systems that have not even been designed. And time after time 
the desired reliability has been there when needed. 

These unrelenting efforts by the aerospace industry are helping the Free World's 
astronauts in their conquest of outer space. They are helping the loneliest men on the 
loneliest job in the world today. 

North American Aviation is at work in the fields of the future through these six divisions: Atomics 
International, Autonetics, Columbus, Los Angeles, Rocketdyne, Space & Information Systems. 



Precise control 
for your 
selected* 
temperature 



Since the “thirties” and Boeing 
Clipper days, Barber-Colman tem- 
perature controls have made signifi- 
cant contributions to many of the 
nation’s major commercial, military, 
and business aircraft. 

In more recent years missiles and 
ground-support units, too, have in- 
corporated precision temperature 
control systems by Barber-Colman. 
For example, temperatures in the 
Titan guidance platform are held to 
within a few hundredths of one de- 
gree with one of these systems. 

With this extensive background, 
Barber-Colman can design the sys- 
tem you need in your temperature 
control applications. We are experi- 
enced in cycling— proportioning — 
floating; electronic . . . transistor . . . 
polarized relay — magnetic amplifier 
and CEDAC cooling effect detection 
and control systems. Consult the 
Barber-Colman engineering sales 
office nearest you: Baltimore, 
Boston, Dayton, Fort Worth. Los 
Angeles, Montreal, New York, 
Rockford, San Diego, Seattle, 
Winter Park, Fla. 

Barber-Colman Company 



B-66 With Boundary Layer Control 
Slated to Make Flight in January 


Phoenix, Ariz.— First tests of air 
pumping system for S50 million USAF 
program to flight-test Northrop experi- 
mental suction-type boundary layer con- 
trol arc now being conducted by Garrett 
Corp.'s AiResearch Division. 

The experimental system, called 
Laminar Flow Control, is being devel- 
oped by the Norair Division of North- 
rop Co'rp. (AW May 29. 1961. p. 61) 
and pump development is done under 
subcontract bv AiResearch. 

Program to modify and flight test 
two Douglas B-66 aircraft equipped 
with the LFC svstern has been funded 
with $25 million through the end of 
Fiscal 1962. First of the two aircraft, 
redesignated NB-66, will fly in January, 


1965. and the second will fly in March, 
1965. Flight test program to be con- 
ducted by Northrop is scheduled to end 
in August, 1965. An important part of 
the program is test of procedures and 
ground support equipment to avoid 
blockage of the very thin suction slots 
in the wing skin. 

AiResearch pumping system tests are 
being conducted in an altitude chamber 
to simulated altitudes up to 45,000 ft. 
and with pump inlet temperatures be- 
tween — 20 F and 200F. The air pump- 
ing system consists of two separate 
turbocompressors on each wing installed 
in series so that the low pressure com- 
pressor exhausts into the inlet of the 
high pressure compressor. The turbo- 



HIGH-PRESSURE turbocompressor bums fuel bom main tanks in air bled from compressor 
exhaust with at the apex of thc ? tailcone. * 
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is your 
problem 

RELIABILITY? 

FREBANK 
COMPANY 

HAS PIONEERED 
IN THE PRESSURE 
SENSING AND 
FLUID CONTROL 
FIELDS 

FREBANK leader- 
ship is unequaled 
in the design, 
development and 
manufacture of 
precision 
PRESSURE SWITCHES . . . 
REGULATORS . . . 
RELIEF VALVES . . . 
For aircraft, missile and 
rocket applications 




FREBM1K 


711 W. BROADWAY » GLEN D ALE 4, CALIF. 


compressors arc designed to operate 
over a wide range of flow rates and inlet 
pressures to cope with fluctuations due 
to changes in speed, angle of attack, and 
altitude of the airplane. 

The low pressure compressor is pow- 
ered by an air turbine running on bleed- 
air from the compressor stages of the 
two tail-mounted General Electric J79 
engines and is to be controlled by the 
flight engineer by flapper valves in the 
air lines. Its maximum pressure ratio is 
1.52 to 1 and its maximum flow rate is 
27 lb. sec. 

High-Pressure Compressor 

The high pressure compressor is pow- 
ered bv a blced-and-bum turbine with 
a single combustor burning fuel from 
the propulsion system tanks in bleed- 
air from the propulsion engine com- 
pressors. Tlie flight engineer controls 
compressor speed by throttling fuel flow. 
The high pressure compressor has a 
maximum pressure ratio of 1 .67 to 1 
and a maximum flow rate of 65 lb. sec. 
Air from relatively I112I1 pressure areas 
on the wing flows directly into the 
plenum chamber between low pressure 
exit and high pressure inlet. 

AiResearch engineers say they expect 
no feedback problems from lack of syn- 
chronization between the two turbo- 
compressors. 

One suction pumping svstern will be 

trailing edge of each wing of the NB-66 
test aircraft. AiResearch engineers say 
performance of their system could be 
matched only by specially designed 
propulsion engines with free turbines 
driving separate LFC compressor stages. 
However, these would be much more 
costly and would lack flexibility of con- 
figuration. 



PERSHING two-staoe 
surface-to-surface, 

ballistic missile 




SUBMINIATURE 
ELECTRIC 
CLUTCH-BRAKE 
FOR MISSILE 
GUIDANCE 
SYSTEMS 


High-precision electromagnetic 
clutch-brakes from Guidance Con- 
trols Corporation have been proved 



by 24 volts d-c, these ultrareiiable 





GUIDANCE CONTROLS 
CORPORATION 



AVIATION 


TECHNOLOGY, 





Of interest to engineers and scientists 







BIO-TECHNOLOGY 

. . . one of more than 500 R&D. programs under way at Douglas 


This Douglas program is studying areas related 
to man-machine and biological systems as : 

• Psycho-physiological monitoring techniques 
for determining biological stability in normal 
and ! exotic ecological systems; 

• Cybernetic and bionic principles for applica- 
tion to personnel subsystem support; 

■ Techniques for producing artificial environ- 
ments and evaluating their biological effects; 

•Learning and teaching machines; remote 

handling systems, and display and control 

techniques to support space operations. 
Bio-technological devices will be constructed 
related to experimentation in the above fields. 
A considerable amount Of work has already 
been accomplished on ecological problems asso- 
ciated with advanced space systems. 

Of career interest to engineers and scientists 
■ lb further aerospace research and development, 
is investing millions of dollar? to! pro- 


vide an environment most conducive to scien- 
tific and engineering achievement. 

Present modern facilities will soon be aug- 
mented by an extensive new researdh-develop- 
ment-test complex. Included will be an 
advanced $3 million space chamber. 

If you are seeking stimulating scientific or 
engineering assignments and full support in 
carrying them out— plus a wide range of out- 
standing opportunities for career advancement 
— we invite you to contact Douglas, Send us 
your Presume or fill out and mail the coupon. 
You will receive specific Information on open- 
ings ip your field at Douglas within 15 days. 


I Mr. F. V. Edmonds 
j Missiles and Space Systems Division 
I Douglas Aircraft Company 
| 3000 Ocean Park Boulevard 
Santa Monica, California 

Please send it 


DOUGLAS 

Missile and Space Systems Division 


PRODUCTION BRIEFING 


Plans to build a $2-million, 200-seat 
planetarium with an S5-ft.-dia. dome 

island m Washington, D.C.'s Potomac 
River have been announced. The Japa- 
nese optical finn of Chiyoda Koga- 
kuseiko has offered a SI 00.000 star 

North American Aviation’s Solid 
Rocket Division, McGregor. Tex., is 
pi dieng ten 100,000-lb.-thrust Mega- 
boom solid-propellant motors for USAF 
use at Holloman APB. N. M.. on a 
variety of sled track missions which 
will include tests of Minutcman ICBM 
guidance systems and pilot protective 
equipment used in high-speed aircraft 
ejection systems. Initial deliveries of 
the Megaboom motors will begin in 
June under a SI 90.000 USAF Si steins 
Command contract. 


General Dvnamics/Pomona has re- 
ceived a S7.779.600 Army contract to 
conduct further research and develop- 
ment for the Mauler missile system. 

Aconstica Associates, Inc., Los An- 
geles. has received a S 500,000 follow- 
on contract from General Dynamics 
Astronautics for site actuation work on 
the Atlas F missile program. Contract 
calls for installation, test and check- 
out of propellant utilization systems 
and ground support at Atlas bases in 
the U. S. 


Cannon F.lectric Co., Costa Mesa. 
Calif., will supply the Boeing Co. with 

for use within the Dyna-Soar manned 
space glider tinder a contract exceed- 
ing S300.000. 

Spcrrv Gvroscope Co., Great Neck. 
Y . has received a S900.000 con- 
tract from North American Aviation's 
Autonctics Division to produce stable 
platforms for the Minutcman ICBM's 


Hughe 

facility 


I ire raft Co.’s Tucson. Ariz.. 

II manufacture CAR' A 


CAR-4A and CAR-1 1A Falcon mis- 
siles with test systems under USAF 
Aeronautical Systems Division contracts 
totaling S24.6 million. 


Custom Tool & Mfg. Co., Minne- 
apolis subsidiary of Steel Improvement 
and Forge Co., has received four con- 
tracts totaling S2.1 million from Acro- 
jet-Cencral Corp. to produce propul- 
sion system components for the Navy's 
Polaris missile. The contracts call for 
high precision machining, assembly, 
refractory coating and finishing of rocket 
engine nozzles and thrust vector con- 
trol hardware. 



Never before. ..all these 
features in ONE spray gun 


Compare the Model 62 
with the gun 



It’s all new. The only gun available 
that incorporates all the features 
you’ve asked for in a spray gun. 
Drop forged aluminum gun body... 
plated for extra protection. Rug- 
gedly built to withstand abuse of 
production handling. Fluid pas- 
sages are corrosion-resistant stain- 
less steel ... a Binks exclusive. 
Fluid threads also stainless steel. 
No seizing ... no stripping. These 
features assure long gun life. 
Newly designed air passages . . . 
extra large . . . give you more effec- 
tive air pressure at the nozzle . . . 
better atomization with less pressure. 
See the all new "62" at your local 
Binks distributor or jobber. We 
think you’ll agree, it’s the finest 
production spray gun available. 


Binks Manufacturing Company 3138 Carroll Avenue, Chicago 12, Illinois 
REPRESENTATIVES IN MAJOR U.S. AND CANADIAN CITIES... AND AROUND THE WORLD 
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Sikorsky S-64 Skycrane completed... 





This big bird lifts 


Sikorsky’s Skycrane is an aerial workhorse. It can 
pick up and deliver nine tons in single or multiple 
units of almost any size or shape. 

Skycrane has a lift capacity four and one-half 
times greater than any other helicopter in com- 
mercial service. It is an off-highway hoist, tow, 
and crane that helps you set your sites anywhere. 

Powered by two 4,050 hp Pratt & Whitney Air- 
craft JFTD-12 turbine engines, the S-64 can move 


men and material at speeds up to 145 knots or 
hover patiently to work overhead. Fitted with de- 
tachable pods, it transports field offices, tool sheds, 
kitchens, vehicles, and cargo of every description. 

This busy bird can reduce the time, trouble, and 
expense of doing things anywhere in the world. To 
find out how the new Skycrane can give your 
project a lift, write today on your letterhead to 
Sikorsky Aircraft, Stratford, Connecticut. 


Sikorsky Aircraft 



DIVISION OF UNITED AIRC RAFT CORPORATION 

A 


STRATFORD, CONNECTICUT 


9 tons of almost anything 








AIRBORNE INSTRUMENTATION, a key to development of advanced 
defense systems, is a major field of activity at Bendix Systems Division. 
Opportunities are open for experienced engineers in optical and microwave 
instrumentation, re-entry physics, data handling systems, aircraft installation, 
or flight test. Write or call our Personnel Director, Bendix Systems Division, 
Ann Arbor, Michigan— an equal opportunity employer. 


Bendix Systems Division 


WHERE IDEAS 
UNLOCK 
THE FUTURE 


tint in' 



Paratroops Dropped From YHU-1D During Trials 



Water trailer, right, is attached tc 
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How to power Venus-bound space probes? 


support thousands of tiny photoelectric cells to harness the sun's 

needed for the controls, experimental and communications sys- 
tems of Venus space probes and earth satellites. 

are developing power systems, communications systems, and 

vehicle programs. These capabilities are geared to fast reaction 
time in keeping with the demands of planetary orbits and sudden 

Flexible, fast-moving Ryan is also making significant contribu- 
tions in the areas of V/STOL aircraft, Doppler sensing and naviga- 
tion systems, and Flex Wing applications. And Ryan is the world's 
largest producer of jet target systems for the Armed Services. 

Your inquiry is invited concerning the total capability of Ryan 
Aerospace and Ryan Electronics in space age design, development 
and fabrication. 

RYAN AERONAUTICAL COMPANY, SAN DIEGO. CALIFORNIA 



Focke-Wulf to Develop V/STOL Airliner 


Hanover— Focke-Wulf has completed 
detail design work on its S5-passcnger 
short-to-medium range V/STOL trans- 
port which it says it plans to carry 
through the development stage despite 
the apparent lack of government finan- 
cial support. 

Designated the F\V 260, the high- 
swept-wing aircraft has a design cruise 
speed of Mach 0.85 over stage lengths 
from 500 to 1.200 mi. with a maximum 
payload of 24.000 lb. By decreasing the 
payload, range can be extended to a 
maximum of 2.000 mi., according to 
Focke-Wulf. 

Vertical thrust is ohtained from six 
S.OOO-lb.-thrust Bristol Siddelcv BS.59 
lift fan engines in each of two wing 
pods plus augmentation from the de- 
flected thrust of the aircraft’s four largely 
conventional turbojet engines. Main 
powcrplants, pvlon-mounted in pairs 
beneath each wing, probably would be 
deflected thrust versions of the Rolls- 
Royce Spey. 

Projected thrust for each engine is 
9.100 lb. 

The company says it decided upon the 
use of multiple lift engines rather than 
variable thrust powcrplants such as the 
BS.55, which is employed in the gov- 




PROBLEMATICAL RECREATIONS 121 



In addition to our Maryland Division's advanced space electronics 
projects (e.g., satellite and high altitude rocket payloads) you will 
find such products as ionosphere recorders, nuclear tape recorder 
packages, and rodmetcr systems, sea valves and other underwater 
devices. They’re very large on antennas and microwave systems, 
too. For a complete list of Litton-Maryland’s equipment and 
systems write to 4900 Calvert Road. College Park. 
answer TO LAST week’s problem: Call one of them Smith. The 
other 5 can be placed in 2 categories; acquainted with Smith or 
unacquainted with Smith. One of these categories contains at 
least 3 individuals, say the first, i.e., A. B and C are acquainted 
with Smith. Now if any pair of them are acquainted, that pair 
and Smith are mutually acquainted, and if not. A. B and C are 
mutually unacquainted. The other case is handled symmetrically. 

m LITTON INDUSTRIES, INC. 

Beverly Hills, California 
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Do you share his organized impatience? 


LEWIS 

RESISTANCE 

TYPE 

TEMPERATURE 

SENSORS 



“Aircraft Quality" 
Temperature Sensors 
now available for 
Industrial Use. 


Where environmental 
conditions require su- 
perior resistance to vi- 
bration, shock and work- 
ing pressures to as much 
as 3500 p. s. i. g. while 
constant accuracy is a 
must, specify Lewis 
bulbs. 

Many types are hermeti- 
cally sealed and provided 
with AND 10066-12 S-3P 
receptacles for positive 
electrical connection, 
others have flexible lead 
connections with AN5539 


Several models available 
in UNF or IPS mount- 
ing threads; others are 
flange mounted or have 
spring-loaded tip-sensi- 
tive stems for special 
applications. 


ec* 


Write us for an engineering review 
of your application. 




ernnient-supported Domicr Do.) I 
V/STOL transport program, because of 
the "greater security (through numbers) 
in case of power failure together with a 
favorable use of available space.” A 
Focke-Wulf statement adds: 

"This (high-wing pod) arrangement 
also . . . reduces vibration in the pas- 
senger cabin, provides smooth air now 
to the power units and reduces to a 
minimum the ground effects on the 
nacelle.” 

Over-all length of the aircraft is 
111.22 ft., slightly longer than the Snd 
Caravelle jet transport. Wing span is 
80.5S ft. Cabin length, including gal- 
ley and toilets, is 63 ft. The aircraft has 
twin nose wheels plus a bogey under- 
carriage mounted in tandem on the 
underside of the mid fuselage section. 
A retractable outrigger gear unit also is 
located beneath each engine pylon. 




FW 260 Specifications 


w ing sp in 

I bight off ground 
Fuselage length 
Fuselage » idth . . . . 

” iselage height . 

Cabin height 

Useful load 

r.iel inch icserse 

Max. take off weight 

Cinisr speed 

Cnnsc altitude 

Range with 85 passengers . 

Mas. range 

Rate of clhnb to cruise alti 


24.2' 
100.4 ft. 
11.32 ft 
6.?2 ft 
63 ft. 
40.270 lb 
. 24.000 It 

21.200 It 

99.200 lb 
,565.5 mph 

3h.oao It 

1.200 in 

2.000 in 


Ford Tests Air Cushion Vehicle 

Tethered hover tests are conducted on 21 x 8 ft. air cushion vehicle built by Acromitromc 
Division of Ford Motor Co. Two 310-lip. Continental aircraft engines ran at 25-50% 
full power during tests. Note wheels, which would be retracted on over-land runs and arc 
utilized when the craft is stopped or parked. 
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Tomorrow isn't soon enough to suit him. He wants new answers and new applications now. By constantly challenging the 
state of the art he keeps it advancing. 

If you share his itch for action, come to Northrop where action is a way of life. Work on projects ranging from space 
guidance and navigation to automatic checkout equipment, from computer design and world wide communications to lami- 
nar flow control. 

On the following pages you'll find some specific positions available now at Northrop Space Laboratories and the 
Norair Division. Look them over. One may be just the spot for you. 

But even if you don't find your specialty listed— don't go away. We simply don't have room to mention all the oppor- 
tunities to be found throughout Northrop's several divisions. If you're the kind of man who gets things done, there's bound 
to be a place for you at Northrop. Write to Dr. Alexander Weir at Northrop Corporation. g| ||Y|| bk 

Beverly Hills, California, and tell us about yourself. You will receive a prompt reply. I 11 



Get maximum flexibility for your expanding communication requirements. 


The most advanced answer to your requirements for 
a growing or changing HF system is Collins’ SSB 
Universal Radio Group. Employing system-oriented 
modular design, U/R/G will meet all requirements 
. . . from simple local control voice circuits to com- 
plex remote control data circuits. It is equally appli- 
cable to fixed station, transportable or airborne 
installations. □ Covering the 2.0-29-999 me frequency 
range in either 0.1 or 1.0 kc channel increments, 
U/R/G offers a choice of power levels, functions and 
operational modes. Utilizing the latest solid state 


circuits, this rugged new system is compact, light- 
weight, and it features low power consumption. 
□ Advanced modular packaging allows individual 
circuit cards to be housed in compact, easily installed 
units conforming with standard racking. □ This flexi- 
bility makes U/R/G the most easily expanded system 
available to meet your changing communication 
requirements. □ For a brochure with complete infor- 
mation about Collins’ Universal Radio Group, write 
to COLLINS RADIO COMPANY, Cedar Rapids, 
Dallas, Los Angeles, New York, Washington, D.C. 


/^ \ 
COLLINS 
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New Offerings 

Daman Helicopters, Inc.. Danbury. 
Conn., organized in 1945: until 1957 
the company was primarily engaged in 
research, development and construction 
of experimental models and production 
of prototype helicopters. The resulting 
model. L/.-5. was type-certificated by 
the Federal Aviation Agency in 1955. 
Since 1957 the company has unsuccess- 
fully attempted to secure military or 
commercial markets for its helicopters 
and to secure adequate financing: the 
company is not now and never has been 
engaged in any substantial manufactur- 
ing activities. Improvements to the 
1 .7.-5 type are said to have been in de- 
sign since Jan. 1961, and with those im- 
provements. the helicopter now pro- 
posed to be sold is known as the Do- 
man-Ambrosini D-10B. for which the 
company has applied to the I' AA for an 
amendment to its type certificate. The 
company was reorganized in I960, and 
has continued its efforts largely through 
loans or the sale of stock or convertible 
obligations to management officials, em- 
ployes and friends of the company. 
Through the fiscal year ended Sept. 50. 
1961. consolidated losses were S5.715.- 
076. of which the company estimates 
S5.500.000 is attributable in develop- 
ment of the D-10B helicopter: for the 
\ ear ended on that date the net loss was 
5541.405, and the company is now iu- 

The company has an agreement with 
an Italian manufacturer to produce the 
D-10B helicopter in Italy. However, 
the company will purchase in the U.S. 
or produce its own rotor blades and will 
purchase engines in the U. S. and ex- 
pects to do final assembly work at its 
own plant and to handle sales itself. 

Offering is 418.680 common shares 
for subscription by common stock- 
holders at ihe rate of two new shares 
for each three shares held. Offering 
also includes 74,000 outstanding shares 
for public sale bv the holders, and 1 89,- 
201 shares by the company to certain 
creditors to reduce current liabilities. 
The companv’s proceeds will be used 
to obtain the amended type certification 
from the FAA: to obtain and train field 
service personnel: salaries for one year 
($155,000): for an expanded sides pro- 
gram; for tooling in preparation for heli- 
copter rotor blade production; for a de- 
posit to procure delivers' of engines; to 
assemble initial production models of 
the D-10B: to discharge existing obliga- 
tions: for working capital and inven- 
tories. The company estimates that it 
ss'ill take up to eight months to obtain 


Northrop Space Laboratories needs impatient men 



At its inception, a new enterprise needs impatient men to mold it. Restless men whose 
minds won't fit the confines of older, more complacent organizations. 


Northrop Space Laboratories is just such an enterprise . . . newly formed, free from 
preconceived ideas, with a broad range of programs planned in pure as well as 
applied science, and the enthusiastic support of the Northrop Corporation to carry 
them out. Men who join this group today will move upward with it, and give it direction 
through the years of growth ahead. Key openings are available for: 

Solid state physicists, to conduct fundamental research on many-body problems as 
applied to an ultra high pressure program. The goals of this program are to study the 
electrical and physical behavior of materials under ultra high pressure, to investigate 
the origin, history and structure of the moon and planets, and to find ways to utilize 
their natural resources. 

Scientists, to perform research in nuclear and radiochemistry, and to conceive and 
carry out investigations in the fields of activation analysis, dosimetry, gamma ray 
spectrometry, surface phenomena, and numerous other areas. 

Structural engineers, to do stress analysis and optimize the design of advanced 
space structures. 

A plasma physicist, to join our growing program in the measurement of plasma 
properties, spectroscopy, diagnostics, accelerators, and power conversion devices. 
A mathematician-physicist, to concentrate on systems analysis and operations 
research applied to military and non-military space systems. 

Physicists experienced in electro-optical imaging devices and laser theory; engineer- 
ing mathematicians interested in detection theory, reconnaissance and tracking: 
electronic engineers who know their way around statistical communications theory 
and noise phenomena; for new and original work in satellite detection systems. 
For more information about these and other opportunities, write to W. E. Propst, 
Space Personnel Office.llll East Broadway, Haw- Maknyii 
thorne, California. You will receive a prompt reply. |^| | II 
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INCREASED IMPULSE FOR 

SOIID PROPELLAN1S 

OF THE FUTURE 


TRONA® AMMONIUM PERCHLORATE, 11 ' e »°* ter " 

oxidizer, is keep- 
ing abreast of the "shape of things to come" in future generations of 
solid fuel rocket motors. Broad-scale ammonium perchlorate research 
programs at the Henderson, Nevada plant of American Potash and 
Chemical Corporation have resulted in the development of new particle 
sizes and spheroidal shapes that may be necessary for tomorrow's super- 
boosters. Objective? To provide the solid propellant industry with new 
types of ammonium perchlorate that enhance the possibility of increasing 
impulse through higher solids loading and improving propellant flow 
characteristics. American Potash, the nation's largest ammonium per- 
chlorate producer, keeps abreast of changing requirements in solids, 
not only in product quality but in production capa 
bility as well. For the industry's most advanced 
ammonium perchlorate facilities, plus research 
and technical service, contact... 



irafion 
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to receive deliveries of airframes from 
the Italian manufacturer, and two ad- 
ditional months for transportation and 
final assembly by the company. 

Assembly Products, Inc., Chesterland, 
Ohio, engaged in the manufacture of 
electro-mechanical and electronic de- 
vices for the measurement of electrical 
current and the control of equipment 
using electrical current. Offering is Sl.- 

150.000 of 51% convertible subordi- 
nated debentures, due 1972. Of the 
proceeds, S555.000 will be used to pay 
a mortgage loan on present plant, and 

5500.000 for new plant and equipment. 

International Systems Research Corp., 
Plainvicw, N. Y„ engaged principally as 
a prime contractor in the design, devel- 
opment and manufacture of mechanical, 
electro-mechanical and electronic equip- 
ment for government agencies and the 
military. Offering is 110.000 Class A 
common shares, and nine month war- 
rants to purchase an additional 110.000 
Class A shares at S-f per share: offering 
to be made in units, each consisting of 
one share and one warrant at S-t per 
unit. Of the proceeds. S100.000 will be 
used to purchase additional production 
facilities: SI 00.000 for additional re- 
search facilities; $70,000 to repay bank 
obligations. 

Servotronics, Inc., Cheektowaga. 
N.Y., engaged in the design, develop- 
ment and manufacture of precision con- 
trol components (clcctro-mochanical ac- 
tuators and hydraulic and hot gas 
transducers) and associated products. 
Offering is 125,000 capital shares at S5 
per share. Proceeds will be used to re- 
tire outstanding bank indebtedness and 
to purchase capital equipment. 

Tactair Fluid Control Corp., Bridge- 
port, Pa., engaged in the manufacture 
of fluid control equipment for use in 
connection with missiles (excluding 
spacecraft), helicopters and aircraft, and 
in the production of automatic flight 
equipment for private and business air- 
craft, frequently referred to as automatic 
pilots, autopilots or flight-assist equip- 
ment. Offering is 90,000 outstanding 
I res by John II. Stephens 
and Eugene K. Gray, president and 
senior vice president, respectively. 

Solid State Products, Inc., Salem, 
Mass., engaged in the development and 
manufacture of semiconductor devices 
for use in military and industrial elec- 
tronics and electrical equipment. Of- 
fering is 110,000 common shares. Of 
the proceeds, S600.000 will be used to 
finance, in part, the construction and 
equipping of a proposed new plant at 
Danvers, Mass.: another portion will 
be used to retire bank loans. 



Northrop-Norair needs men who can see with fresh eyes; men who owe no allegiance 
to accepted ideas. Headstrong men, impatient for tomorrow. 

If the shoe fits, come to Norair— where new lines of investigation open all the time, 
and no new idea is ever out of bounds. Positions are immediately available for: 


Engineers in electronic checkout systems who have worked with advanced design 
and program development. 

Engineers whose background is in supersonic aerodynamics, stability and control, 
inlet design, ducting, and performance analysis. 

Engineers familiar with airframe structural analysis. 

Scientists specializing in infrared, optics, and electronic research. 

Engineers to work in data reduction. 

Scientists who know structures research and dynamics. 

Scientists who have done supersonic aerodynamic research. 

Scientists experienced in working with information and sensmg systems, platforms. 

Engineers familiar with programming, operations, and instrumentation for ballistic 
missile flight test. 

Reliability Engineers to assess the reliability and to optimize the configurations and 
mission profiles of space systems. 

Chemical Engineers to work on the development and applications of structural 
adhesives for aerospace vehicles. 

Metallurgical Engineers for research and development on materials and joining. 


If you'd like more information ab 
able at Norair, write and tell us 
Write Roy L.P 00 I, Engineering Center Personnel 
Office, 1001 E. Broadway, Hawthorne, California. 


opportunities and others soon to be avail- 
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National 

Aeronautics 

and 

Space Administration 
Issue 


Today's most lintelv aerospace industry subject — 
The iVationa! Aeronautics and Space Administra- 
tion— will be featured in Aviation Week & Space 
Technology's July 2, 1962 issue. 

This massive editorial effort will present, for the 
first time, a complete analysis in depth of NASA: 

1. Current & future plans and programs 

2. Expansion of operations & facilities 

3. Budgets 

4. Management changes 

5. New procurement policies 

• • ■ as well as a long-range forecast of NASA's 
future in our industry. 

How' to do business with the fastest expanding part 
of the aerospace market, scheduled to award con- 
tracts exceeding Three Billion Dollars in Fiscal 


1963 is a subject that will command the attention 
of key buying influences and open the door to 
countless sales opportunities for thousands of 
manufacturers throughout the country. As an 
example, in the Mercury project alone over 4,000 
sub-contractors participated. Tile NASA man-in- 
space program is projected toward a 820 to 830 
billion total over the next decade. 

Aviation Week & Space Technology has 
achieved an international reputation lor presenta- 
tions of this type with the Systems Command Issue, 
•"Forging Military Spacepower" (1961): the Stra- 
tegic Air Command Issue, "SAC in Transition” 
(1960); the NASA Issue, "Next Decade in Space” 


(1959); and the Air Research and Development 
Command Issue, “Research for Space” (1958). 
Teams of Aviation Week & Space Technology 

editors are now carrying out assignments covering 
NASA operations and liases throughout tile nation. 
We urge your company's participation by advertis- 
ing its products, capabilities and facilities in the 
most important aerospace issue of 1962. 

Write, wire or call collect for immediate space 
reservations. 


Aviation Week 

& Spate Technology 

A McGraw-Hill Publication 
330 West 42nd Street, New York 36, N. Y. 


Airlines Report Salaries, Expenses, 
Bonuses, Stock Holdings for 1961 

mmmsm 

iss si 



CREATIVE OPPORTUNITIES 
WITH HONEYWELL 
IN FLORIDA 








Honeywell 







Boeing YT60 Helicopter Turbine Nears 50-hr. Test 

Boeing YT60 (520-6) helicopter turbine will begin its 50-hr. Preliminary Flight Rating 
Test (PFRT) in September. Engine, latest in the company's T60 series, weighs 250 lb. and 
develops 550 hp. Specific fuel consumption of the engine is 0.65 lb. fuel per shaft horse- 
power hour. The engine is a descendant of the T60-BO-2 powerplant. 


CREfflVE OPPORTUNITIES 
WITH HONEYWELL 
IN FLORIDA 


Presently engaged in expanding their 
modern space facilities for the fifth 
straight year, the Aeronautical Divi- 
sion in St. Petersburg, Florida offers 
unsurpassed technical opportunities 
to the imaginative engineer. 

Continued advancement in the 
micro-miniaturization of airborne 
guidance systems demands the high- 
est caliber of technical competence. 
The design flexibility illustrated on 
the adjacent page is only a sample of 
such adaptability. Now more than 
ever before, significant opportunities 
exist for those with the skill, experi- 
ence, and imaginative foresight to 
move into still more sophisticated 
electronic endeavors. 

Immediate and specific opportunities 
exist in the areas of: 

• Computer design, development 
and fabrication 

• Gyro and accelerometer 
development 

• Platform design and 
development 

• System analysis 

•Circuit design 

• Instrumentation 

• Reliability 

• Quality control 

• Component application 

•Subcontract administration 

• Program management 

To explore these openings, write in 
confidence to Mr. M. C. Keese, Man- 
ager, Professional Employment, 
Minneapolis-Honeywell Aeronautical 
Division, 13350 U.S. Highway 19, St. 
Petersburg, Florida. 

Honeywell 

AN EQUAL OPPORTUNITY EMPLOYER 

To investigate professional opportuni- 
ties in other Honeywell facilities, send 
resume to H. F. Eckstrom, Minneapolis- 
Honeywell, Minneapolis 8, Minnesota. 
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NOW, FROM HONEYWELL 

"OFF THE SHELF" COMPUTERS 



Standard building block assemblies 
permit custom designed computers 


Honeywell, recognized navigation sys- 
tems manufacturer, now offers you accu- 
rate. reliable inertial grade computers 
and components for space, terrestrial 
and marine applications. These new 
computers are designed around Honey- 
well's standard building block modules 
which permit wider flexibility in com- 
puter assembly to provide exactly the 
computer functions desired. They per- 
mit a higher degree of miniaturization 
and assure faster deliveryandlowercost. 

For example. Honeywell's versatile 
Aerospace computer (shown above) 
offers the largest capacity of any air- 
borne computer. This rugged digital 
computer is available in radiation-cooled 
models for missile and orbital vehicle 
application, or air-cooled models for use 


in the atmosphere. Most of the required 
input-output equipment is already 
incorporated into the computer; special 
input-output equipment can be pro- 
vided with a minimum of weight and 
volume. The Honeywell Aerospace com- 
puter offers wide environmental capa- 
bility and high reliability. 

In addition to computers. Honeywell 
can also supply computer components 
and will develop and build environmen- 
tal whole number and/or incremental 
computers to meet your special require- 
ments. Honeywell also has the experi- 
ence and capability to build to another's 
design. Contact your Honeywell Military 
Products Group representative, or 
Minneapolis-Honeywell Aeronautical 
Division, St. Petersburg, Fla. HE 5-1151. 


WELDED MODULES 
UP RELIABILITY 

Honeywell's computer building block 
modules are weld-assembled for maxi- 
mum reliability. This welded-module 
construction permits higher capacity 
with packing density as great as 660,000 
components per cubic foot. They can be 
assembled in varying combinations to 
suit your individual needs. 



SOLID STATE MEMORY 
ART ADVANCED 

In addition to its line of memory drums, 
Honeywell offers advanced solid state 
memories featuring Biax® cores. Espe- 
cially suited to longterm space require- 
ments. these solid state memories 
feature random access in microseconds, 
low power requirements, and two-thirds 
weight reduction over comparable drum 
memories. No moving parts means high 
reliability, elimination of precession 
torques and greater shock and vibra- 
tion resistance. 

Unique Honeywell solid state memory 
design provides simplified electronics, 
non-destructive. readout, and closed flux 
path for increased signal output with 
less noise. 


Honeywell Subminiature (PICO) Computer (in open posi- 
tion to show accessibility). Now being readied for produc- 
tion the PICO combines high computational capacity with 
low weight (18 lbs.), volume (0.38 cu. ft.) and power 
__ requirements (40 watts). Designed for advanced space 


Honeywell 

HONEYWELL INTERNATIONAL: Sales and service offices in all principal cities of the world. Menu- 










ACHPHENOMENON 


The mind focuses upon the center cube, each face having required a distinct cut. • 
Until that realization, the problem of proving that a minimum of six cuts is necessary 
to make twenty seven cubes out of one appears insurmountable. Insight, perception, 
Achphenomenon at work. 

In our work on guidance and control systems, computers and their components, we 
look to engineers with ingenuity. If you're looking for an atmosphere conducive to 
creative thinking and the chance to explore new directions, send a resume to Mr. 
Nick E. Pagan, Manager Professional and Scientific Staffing. 



LITTON SYSTEMS, INC. 

GUIDANCE AND CONTROL SYSTEMS DIVISION 

5500 CANOGA AVENUE, WOODLAND HILLS, CALIF. 



BUSINESS FLYING 



Jet Commander Slated to Fly This Year 


By Erwin J. Bulban 

Dallas, Tex.— Aero Commander, Inc., 
is making a vigorous sales push for its 
Model 1121 Jet Commander twin-jet 
executive transport (AW May 8, 1961, 
p. 92) by sending a full-scale, fully-fur- 
nished mockup on a cross-country' tour. 

By late last month, the company had 
12 orders backed by deposits on its 
books for the aircraft and letters of in- 
tent for four more Jet Commanders. 

Jet Commander Sales Manager Paul 
Blanton is supervising the trip, which 
opened here May 21 with a display of 
the mockup at Southwest Airmotive 
Corp., Love Field. Next scheduled 
stop was the Reading, Pa., Business Air- 
craft Forum, where the mockup was to 
be on view beginning June 1 . 

Aero Commander will show the 
mockup at the Marriott Motor Hotel, 
Washington. D. C. for several days 
shirting June 12 and then take it to 
New York for a display beginning June 

The New York showing is planned 
for a location downtown in order to 
make it more readily mailable to busi- 
ness executives who might find a visit 
to an airport inconvenient. 

Fabrication Work 

Meantime, Aero Commander has 
fabrication of the first four test and 
demonstrator Jet Commanders well 
under way at its Norman, Okla., re- 
search and development facility. Con- 
currently, it is adding more production 
area and equipment to its facility at 
Bethany, Okla., where the fifth and 


following airplanes will be built. 

Fuselage of the first airplane, which 
will be slated for water tank tests of 
pressurization and structural integrity, 
already is out of the jigs. The second 
airframe will be a flight test article to 
handle aerodynamics, performance and 
stability trials, and the third unit will 
be for svstems certification tests, includ- 
ing fuel system, electronics and other 
equipment. 

Flic fourth airplane will be a factory- 
owned demonstrator. Prototype first 
flight is planned for late fall of 1962 
and delivery of the first production air- 
plane for December, 1965. It is ex- 



pected that production will be at a four- 
per-month rate in early 1964. Of the 
first 12 firm orders, four are from dis- 
tributors. 

Considerable progress -has been made 
m negotiations with components sup- 
pliers for the initial production block 
of 50 airplanes. A contract has been 
signed with General Electric for 100 
CJ610-1 engines. That company also 
will be the major supplier of the air- 
plane’s electrical system, including 
starters, generators, alternators and cir- 
cuit controls. 

Coodycar will supply electrically- 
heated windshields and wheels, brakes 
and tires. AiRcscarch is fabricating the 

pressurization systems. On the basis of 
recommendation from this supplier, 
the initial plan to have a separate com- 
pressor, driven by engine bleed air, has 
been dropped, and another system- 
similar to that used on the Sud Cara- 
velle and General Dynamics 880 trans- 
ports— will provide both air condition- 
ing and pressurization directly from the 
engines through a system of valves, 
heat exchangers and air mixers. 

Wing Components 

Some wing components, including 
skins, are now going to Automation In- 
dustries, Tulsa, for chemical milling. 
Indications arc that the airframe manu- 
facturer gave up its earlier plans to have 
slab skins machine milled. 

Suppliers of the electric boot de-ieer 
systems for wings and tail, and elec- 
tronics and seats have not been chosen. 
With the aircraft to be certificated 
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• Cornell Aeronautical Laboratory's engineers and scientists 
arc investigating concepts for computers which can be "taught" to recog- 
nize patterns, whether those patterns be airfields, missile sites — or even 
significant topographic features of the moon. In related areas, CAL is 
developing special purpose computers surprisingly small in size, yet faster 
for the task than the speediest general purpose computers in use today. 
These computers use novel delay line storage techniques to perform com- 
putations in real time. 

As a research tool in our cognitive systems program, a special input 
facility for the IBM 704 digital computer has been developed, allowing 
photographic data to be inserted directly into the computer. This facility 
allows CAL engineers to implement and evaluate pattern recognition con- 
cepts at an early stage in the research program. 


under Civil Air Regulations Part 4b 
and capable of operating to 40,000 ft.. 
Aero Commander feels it will want to 
wait to utilize latest state-of-the-art in 
electronics equipment— including solid 
state circuitry. It is also interested in 
encouraging competition among scat 
suppliers for a new development in this 

The company has instituted a Pro- 
gram Evaluation and Review Tech- 
nique (PERT) for the 1121 project to 
monitor engineering, production and 
supply, utilizing an IBM 7090 com- 
puter to prepare bi-weekly detailed 
situation summaries. 

Extensive study of engine location 
and air inlet design has been carried 
out with a scale model in a water tunnel 
using aluminum particles suspended in 
the liquid to study flow characteristics. 
Although Aero Commander docs not 
consider these tests as being conclusive, 
spokesmen indicate that they are 
heartened by the fact that no major 
changes were indicated necessary by 
these studies. 

$475,000 Price 

The company still uses the figure of 
S47S.000 as the price for the basic 
four-passenger configuration with stand- 
ard interior and 'basic dual flight instru- 
mentation and -points out that contracts 
contain no escalation clauses. The con- 
tract also contains a performance gtiar- 

In addition, the company will pro- 
vide a comprehensive 12-month wat- 

Thc CJ610-1 turbojets probably will 
start out with a 600-hr. minimum time 
between overhauls. General Electric 
nrobablv will authorize five or six over- 
haul centers strategically located to 
handle engine work, and the program 
probably will include the lease of a 
replacement engine to the customer 
while his engine is being worked on at 
the overhaul center. 

Tire CJ610-1 has a sea level thrust 
rating of 2,850 lb. and weighs 555 lb. 
The engine is 59.7 in. long and 17.7 in. 
in diameter. 

Overhaul Cost 


Other computer related science activities include analytical and experi- 
mental research in data processing techniques, adaptive control systems, and 
trajectory tracking techniques. Our scientists engaged in this research have 
education and experience in areas such as information theory, statistics, 
control systems, advanced programming, theory of automata and intelligent 
machines. 



CORNELL AERONAUTICAL LABORATORY, INC. 

of Cornell University, Buffalo SI, New York 
An Equal Opportunity Employer 


Cost of overhaul of two engines will 
be approximately $19,800. This data 
is included in Aero Commander oper- 
ating computations for the Model 1121. 

On the basis of operating the airplane 
600 hr. annually with six passengers 
over 800 naut.-mi. stage lengths, scat- 
mile costs work out at 15.5 cents. On 
a 400-hr. utilization with six passengers 
over the same stage lengths, costs per 
seat-mile should be 1 7.4 cents. On 600- 
hr. annual utilization, total operating 
costs, including airplane parking fees, 
are $298 per flying hour, and on 400- 
hr. annual use.' $587.90 per hour, the 
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MODEL 1121 Jet Commander mockup lias radar scope mounted on pilot's panel. Engine 
instruments are centered on panel. Throttle, speed brake and flap controls arc on pedestal; 
radio equipment is on floor between seats. Oxygen regulator is on cabin wall arm rest. 



JET COMMANDER MOCKUP has a four-passenger executive interior. Six-passenger execu- 
tive configuration also is available. Cabin is equipped with a lavatory and galley. Height of 
the cabin interior is 59 in. Width inside is 57 in. 


can you 
recognize 

A GOOD 

OPPORTUNITY? 



• A few particularly well- 
qualified men will find such an oppor- 
tunity here at Cornell Aeronautical Lab- 
oratory, as cognitive system scientists in 
our Computer Research Department. 

We invite applications from electrical 

gists with training or experience in the 
areas of information theory, statistics, 
adaptive control systems, advanced pro- 


For full information, mail coupon 




CORNELL AERONAUTICAL 
LABORATORY, INC. 

Of Cornell University 


I 1 

j J. V. Rentschlcr 
I CORNELL AERONAUTICAL 

j Buffalo 21, New York 




! An Equal Opportunity Employer . 
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Meet One Manager of Engineering 
Who’s Happy About Losing His View! 


ing opportunities") 


As manager of engineering, and a key con- 
tributor to successful and far-reaching expan- 
sion plans. Dick Gilford feels the loss of one 
set of windows is a small personal price to 
pay for more than 22,000 square feet of new 


But this is only about 20% of all the plant 
finished in April, 1962, further increased total 
500,000 square feet. 

In recent years, the Communication Products 
Department has built a healthy mix of in- 
dustrial. commercial and military programs. 
Products represent a spectrum of communi- 

radios, to continent-spanning microwave 
radio relay networks. Now, by continuing to 
grow along virtually this entire front, the 
professional opportunities newly created 
carry a hard-to-find combination of two key 
career factors: rapid growth potential, and 


High-Priority Programs for Defense; Highly 
Competitive Products for industry - 

new program of great importance to the 
nation's security-developing the intersite 
communications link for Titan II operational 
bases ... a system which must be survivabie 
and reliable. 

In our commercial areas, a number of new 
of such programs as: a 600 channel, fully 

telephone carrier system: a 600 channel 
microwave radio relay system (also fully 
transistorized) embodying a heterodyne re- 
peater. parametric and traveling wave tube 
amplifiers; compact, transistorized two-way 
FM mobile radio; highly miniaturized per- 

techniqucs. designed specifically for thin 
route applications. 


Immediate Openings In 
These Areas: 






An Equ 




GENERAL ® ELECTRIC 


NEW AEROSPACE PRODUCTS 


Oxygen Mask Microphone 

Roamvell Model ROM-32(29) mov- 
ing-coil microphone is designed to pro- 
vide reliable communications through 
oxygen mask-attached system under high 
altitude and high ambient noise. 


The manufacturer reports that the 
microphone can be used in both pres- 
sure-breathing and demand-oxygen 
masks. The microphone has been tested 
successfully to USAF specification Mil- 
M-9434B, and the unit’s noise cancel- 
lation capability permits intelligible 
transmission in a 1 20 db. ambient noise 
field. Motor assembly is mounted in a 
plastic case and the mouthpiece is pro- 
tected bv a moisture barrier. 

Frequency range is 200-5,000 cps., 
and output impedance is 6.5 ohms. Unit 
weighs 2.5 oz. and has an 18-in. cord 
with a miniature connector at each end. 

Roamvell Corp., 180 Varick St., New 
York 14, N. Y. 

High Pressure Helium Valve 

Ultra-high pressure ball valve for he- 
lium gas service is available in manually 
and remotely controlled models. It is 
designed for applications requiring min- 
imum pressure drop and bubble tight 
sealing at pressures of 6,000 psi. and 
over. ^ lie manufacturer savs the valve 
has a low silhouette and size, with ex- 
cellent Bow and sealing characteristics. 


Sizes range from J in. to 8 in. The 
valve is also available for use to ac- 
commodate shut-off or controlled flow 
requirements. 

Flodyne Controls, Inc., 1701 Eliza- 
beth Ave., E., Linden, N. J. 


Celestial-Terrain Viewer 

Viewing system can be used in space 
flight training to simulate the earth’s 
terrain as it would appear on a space- 
craft television screen during takeoff 
and re-entry or to simulate appearance 
of the skies during orbital flight. 

System consists basically of a camera, 
camera positioner and optical unit, all 
of which are used in conjunction with 
a main console, three-dimensional ter- 
rain map and easel. The system is 
fully automatic and incorporates both 
animation and motion “freeze” tech- 
niques. The camera is positioned by 
punched tape commands to east-west 
and north-south coordinates and alti- 
tudes over the easel-mounted maps. 


As pictures flow through the main re- 
cording system, descriptive information 
on each frame is entered on the film 
track beside the picture by a pattern 
projected from sub-miniature lamps. 

The system also can be used to pro- 
vide a simulated frame of reference by 
superimposing a theoretical horizontal 
line and one-point perspective grid on 
the filmed flight path. 

Kearfott Division, General Precision, 
Inc., 1150 McBride Ave., Little Falls, 
N. J. 

Tape Transport 

New device is designed to be applied 
to recording operations under high en- 
vironmental mechanical shock condi- 
tions. The unit has no pinch rollers 
and provides tape-to-head contact at 
all times, the manufacturer says. 

Typical applications arc rocket sled 
tests, missile launch and re-entry opera- 
tions, centrifuge tests, high perform- 
ance aircraft and helicopter flights and 
shock effect testing. The unit uses i-in. 
or 1-in. standard tape, with i-in. tape 
available if desired. 

Weber Electronics, 3050 California 
St., Burbank, Calif. 






neers will find satisfaction in 
working in our new modern 

laboratories and advanced 
state-of-the-art projects. 
Specifically our needs are the 
following: 

SENIOR ENGINEER -To 
manage test programs in 
both high and low speed 


involving evaluation of 
electrically driven equip- 
ment. Must be experienced 
with aircraft and missile 
electronic equipment. 
RESEARCH SPECIALIST 
— To direct laboratory 
programs in fields of 
thermodynamics^of corn- 

transfer and pneumatics. 
SENIOR RESEARCH 
ENGINEER -To direct test 
cell operation for devel- 
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DIVERSITY . . . at PRATT & WHITNEY AIRCRAFT 


CRYOGENICS 


. . . creates engineering careers 
in Connecticut and Florida 


HYPERSONIC PROPULSION 

RL-10 

DIRECT ENERGY CONVERSION 

GAS TURBINES 

FUEL CELLS 


NUCLEAR 



Diversity . . . spanning the field of space age power . . . pro- 
vides challenging opportunities for engineers and scientists 
at the East Hartford, Connecticut Facility and Florida 
Research and Development Center of Pratt & Whitney 
Aircraft. 


From the position of more than 35 years of leadership in 
flight propulsion field, P&WA is contributing ei 
and imagination to advancing the areas of • spa 


EXCELLENT FACILITIES: Privately owned facilities 
provide for the accelerated development-testing of ad- 
vanced powerplants, advanced rocket motors, high-mach 
turbojet engines, and full-scale rocket components. Further 
assisting our engineers are comprehensive automatic data 
acquisition and processing systems, including the latest in 
computing facilities. 

Engineers and scientists at all levels of experience are 
invited to investigate the unusually creative climate and the 
opportunities to further professional stature at Pratt & 
Whitney Aircraft. 
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Bell research makes major contributions 
to aviation, missile and space programs 



COMPANY • Buffalo 5. N. Y. 
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PHANTOM H. . . THREE SERVICE FIGHTER 

Never before has one aircraft so indelibly marked the pages 
of military aviation history. It is appropriate that the Phantom U 
will now serve three air arms of our nation. 


This multiple mission fighter, designated 
F4H-1, is already in service as an air defense 
interceptor for the United States Navy. With 
the same designation, the Phantom xc will 
soon be delivered to the United States Marines 
for close support and air superiority missions. 
Designated the F-110A and the RF-110 by 
the United States Air Force, this versatile 
aircraft is now being built to augment the 
tactical strike and reconnaissance capability 
of that service. 


RECORD FLIGHTS OF THE PHANTOM H: 

1606 mph 


16 kilometer straightaway 
3 kilometer low altitude 
100 kilometer closed course 
500 kilometer closed course 
Sustained altitude (level flight) 
Los Angeles to New York 
Altitude 

Time to Climb (in meters): 

3.000. . . .34.52 seconds 

6.000. . . .48.78 seconds 

9.000. . . .61.62 seconds 
12,000. . . .77.15 seconds 


902 mph 

1390 mph 

1216 mph 

66,443 feet 

170 minutes 

Over 100,000 feet 

15.000. . .114.54 seconds 

20.000 . . . 178.50 seconds 

25.000 . . . 230.44 seconds 

30.000. . .371.43 seconds 


M CiJOISnSiELL 

F4H and F-110A Fighter and Attack Aircraft • RF-110 Reconnaissance Aircraft • 

Mercury, Gemini, Asset and Aerobal/istic Spacecraft • Ta/os and Typhon Missile Airframes and Engines • 
Quail Decoy Missiles • Rotorcraft • Electronic Systems • Automation 

MCDONNELL AIRCRAFT • ST. LOUIS 

Engineers and Scientists: Employment opportunities exist at McDonnell, prime contractor on projects in the national interest such as MERCURY, ASSET, 
GEMINI, and PHANTOM II . Equal Opportunity Employer. For information, write: Professional Placement, McDonnell, Dept. A 5 , Box 516, St. Louis 66, Mo. 


